STEPPI NG MOTOR CONTROL Cl RCUI T AND ANALOG ELECTRONI C TI MEPI ECE
BACKGROUND OF THE I NVENTION 1. Field of the invention The
present invention relates to a stepping notor control circuit and an
anal og el ectronic timepiece using the stepping notor control circuit.
2. Description of the Related Art In a background art, there
I's used a stepping notor including a stator having a rotor containing

hol e and a positioné&& %ortion of deternining a gosition of stoEEing
a rotor, theSTRIINCAITIRSENTEPLICIECHET S DAHBLP O ESFCERMIE RIWF IBEE e,
and a coil for rotating the rotor by generating a magnetic flux at

the stator by supplying an alternating signal to the coil and
stopping the rotor at a position in correspondence wth the

positioning portion in an §ﬁ5¥§E?Q§De9F;¥#ﬁ(;Wyﬁﬂ%b@%ce or the Ilike.

1. Field of the invention

The present invention relates to a stepping motor control
circuit and an analog electronic timepiece using the stepping
motor control circuit.

2. Description of the Related Art

In a background art, there is used a stepping motor
including a stator having a rotor containing hole and a
positioning portion of determining a position of stopping a
rotor, the rotor arranged at inside of the rotor containing
hole, and a coil for rotating the rotor by generating a magnetic
flux at the stator by supplying an alternating signal to the
coil and stopping the rotor at a position in correspondence
with the positioning portion in an analog electronic timepiece
or the like.

As in inventions described in Patent References
JP-B-63-018148, JP-B-63-018149 and JP-B-57-018440, an
electronic timepiece mounted with a stepping motor control
circuit which is driven by a minimum energy of a background
art is constituted to drive a stepping motor by a plurality
of kinds of drive pulses. By receiving a detection result of
a rotation detecting circuit of detecting a situation of

rotating the stepping motor, when the stepping motor is not



As in inventions described in Patent References JP-B-63-018148,
JP-B-63-018149 and JP-B-57-018440, an el ectronic tinmepiece nounted
wWth a stepping notor control circuit which is driven by a m ninum
energy of a background art is constituted to drive a stepping notor
by a plurality of kinds of drive pulses. By receiving a detection
result of a rotation detecting circuit of detecting a situation of
rotating the stepping notor, when the stepping notor is not rotated,
a main drivectaflese f nadiafgede tlaened ehapie@ toup s iadirhge P4igsger
energy (referred to as pulse up or rank up), and the operation is
repeat ed un®3Vindedckiiffracarrvabirefaares 4P 92 PUFSEP PUr EARE URitr each
constant period of tine, anmmin drive pulse is changed to amain drive
pul se havi nié tERePPur drEr i tePerked e@tid rrachdreed dawmiante radp
down), and it is confirnmed whether the pulse up is carrjed out .
excessi vel ydTWePRiRe al Fotkite 8F BRB Srepprhderbedrichidea main
determ ned at,tinme_of detecting an induced vol tage (detecting signal)
exceedi ng ad’fﬂ‘éedétlé?‘?ﬁ]f?eﬂhﬁ”é?eéfé‘ﬁ@emﬁh?éjs‘fHé’lecP‘v](ﬂet Aget NG AdSTHETSES or e,
when it is determned that there is not the drive all owance,, the

pul se down FREIMOHEBFEELED Lo as pwise Lo AF BRR* 908D r i PGt 1S
operation alternately by using drive pulses of two polarities, stable
driving is gt e st B DihTe &Pt hiCETEAGE PH T¥&h¥umbt i on
formati on. , wever, 1n a _case in which although.,there is the
BT vo il ouihEe S OREasarfe JtErats Prtrh Sre SR tERBi BRf g Hind

al l omance on_other, polarity,side by variations of a steppin t or,
when a peri%% ‘%ﬁceﬁﬁ 19 2o € hBGEE 3% tsgel%cncclélﬁf %Jrgfﬁaflj \%X't:%eﬁn@
polarity haying the drive allowanc th l.s wn | [ri out in
onform . TraERErbaes R R e hatal Ve s P nante AP R R

case, |n sugeesshves Ydkbffn.4 (¢QTPLNAL 90 of. thE RalarLiyowieh 1s
not provided wth the (}rlve al | owance ang trlge main drive pu‘f’se after
pul se down g C[Rﬂ%tei hh£d: 5 %&@hibited.

By carrying out the driving operation alternately by
using drive pulses of two polarities, stable driving is made
to be realized while achieving low power consumption
formation.

However, in a case in which although there is the drive
allowance onone polarity side, there is not the drive allowance
on other polarity side by variations of a stepping motor, when
a period of pulse down is made to be in conformity with the
pelarity having the drive allowance, the pulse down is carried
out in conformity with the polarity having the drive allowance.
In this case, in successive driving, a combination of the

polarity which is not provided with the drive allowance and

the main drive pulse after pulse down is constituted, and



therefore, a problem of bringing about nonrotation is posed.

Further, when a state in which there is not the drive allowance by
variations in a train wheel |oad continues and a timng at which it
is rarely determned that there is the drive allowance and the period
of pul se down are overl apped, a problem of bringing about nonrotation
in successive driving is posed. SUWARY OF THE | NVENTI ON It is
an aspect of the present invention to prevent a nonrotation state
from bei ng bF® tghotPrebefm e Rr dngirioyebant eranebat korc hampseday
vari ations of a stepping notor or the like. According to the

i nvention, there iF$THPBVI dE@Na2 st 1§ whtdr t@ererdd reitr Ebgtdrive
characterized in conprising rotation detecting neans for detecting a
detecting si gh=t¥aJERePRLEF BFLPBE ot g ta25h efisrhgl ot Gentapges and
detecting a situation of rotating the stepping notor by whether the
detecting si gna@AELcREIEN L Edkt erdfcA¥ddseTarsnd ethdHr dREE dl v dheage
in a predeternm ned_rotation detecting tine period, and drive .
control |ing fE5Hs a#i?“%’ﬁ?ﬁ PRI ThfgPeBleR icfePihie SPEPE 4Ry OHBE LIPHSH  any
of a plurality og maiﬁ# drive pul ses of energies different from each
other, or a REYFPELETGT BFivf NgUiRY RoOREPIATEPRYN BPERRSTIVENIE NI

energies of the respective main drive pulses in accordance with a
detection resUlR°S{ the rotation detecting

SUMMARY OF THE INVENTION
It is an aspect of the present invention to prevent a
nonrotation state from being brought about even when a drive
allowance is changed by variations of a stepping motor or the
like.
According to the invention, there is provided a stepping
- motor control circuit characterized in comprising rotation
detecting means for detecting a detecting signal generated by
rotating a stepping motor, and detecting a situation of
rotating the stepping motor by whether the detecting signal
exceeds a predetermined reference threshold veoltage in a
: predetermined rotation detecting time period, and drive
controlling means for controlling to drive the stepping motor
by any of a plurality of main drive pulses of energies different
fromeach other, or a correction drive pulse of an energy larger
than the energies of the respective main drive pulses in

accordance with a detection result by the rotation detecting



means, wherein the rotation detecting tinme period started inmediately
after driving by the main drive pulse is partitioned into a plurality
of detection sections, and the drive controlling nmeans prohibits a
pul se down of the nmain drive pulse when the rotation detecting neans
detects the detecting signal exceeding the reference threshold

vol tage at the predeterm ned detection section. The rotation
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corresponden th™a p control “signal;, and Subj ec mai n

drive pulse tatbhe bul dg9$@t£8nQ¥£$95n!n response to the pul se down

cont rol sigﬁ%l, not or driving nmeans for driving the stepping notor in

response to the dﬂé/%oegk% eQOLE ey @&hgepe%'oaes&e&%aimirg%@f@y

and controlling nmeans for outputting the pul se control signal TOr
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plurality of detection sections, and the drive controlling
means prohibits the pulse down of the main drive pulse when
the rotation detecting means detects the detecting signal
exceeding the reference threshold voltage at the predetermined
detection section.

There may be constructed a constitution in which the
drive controlling means comprises a pulse down counter circuit
of outputting a pulse down control signal for controlling to
subiject the main drive pulse to the pulse down when time is
counted for a predetermined time period, drive pulse
generating means for cutputting the main drive pulse or the
correction drive pulse in correspondence with a pulse control
signal, and subjecting the main drive pulse to the pulse down
to output in response to the pulse down control signal, motor
driving means for driving the stepping motor in response to

the drive pulse from the drive pulse generating means, and



by the main drive pulse of any of the plurality of main drive pul ses
of the energies different fromeach other, or the correction drive
pul se of the energy larger than the energies of the respective nmain
drive pul ses based on the detection result by the rotation detecting
means, wherein the rotation detecting tine period is partitioned to a
first detection

controlling means for outputting the pulse control signal for
controlling the motor driving means to drive the stepping motor
by the main drive pulse of any of the plurality of main drive
pulses of the energies different from each other, or the
correction drive pulse of the energy larger than the energies
of the respective main drive pulses based on the detection
result by the rotation detecting means, wherein the rotation
detecting time period is partitioned to a first detection
section immediately after driving by the main drive pulse, a
second detection section after the first detection section,
and a third detection section after the second detection
section, and wherein the controlling means controls the main
drive pulse so0 as not to be subjected to the pulse down by
resetting the pulse down counter circuit when the rotation
detecting means detects the detecting signal exceeding the
reference threshold voltage at the first detection section.

Further, there may be constructed a constitution inwhich
the drive controlling means comprises a pulse down signal
generating circuit of outputting a pulse down signal for
subjecting the main drive pulse to a pulse down control at a
predetermined period, drive pulse generating means for
outputting the main drive pulsg or the correction drive pglse
in correspondence with the pulse control signal, and
subjecting the main drive pulse to the pulse down to output

in response to the pulse down signal, motor driving means for



section imediately after driving by the main drive pul se, a second
detection section after the first detection section, and a third
detection section after the second detection section, and wherein the
controlling neans controls the main drive pulse so as not to be

subj ected to the pul se down by resetting the pul se down counter
circuit when the rotation

driving to rotate the stepping motor by alternately supplying
the drive pulse of a first polarity, and the drive pulse of
a second polaritydifferent fromthe first polarity froma first
and a second drive terminals in response to the drive pulse
from the drive pulse generating means, and the controlling
means for outputting the pulse control signal for controlling
the drive pulse generating means to drive the stepping motor
by the main drive pulse of any of the plurality of main drive
pulses of energies different fromeach other, or the correction
drive pulse of the energy larger than the energies of the
respective main drive pulses based on the detection result by
the rotation detecting means, wherein the rotation detecting
time period is partitioned into a first detection section
immediately after driving by the main drive pulse, a second
detection section after the first detection section and a thixd
detection section after the second detection section, and
whereinwhendriven by themain drive pulse of the predetermined
first polarity and the main drive pulse of the predetermined
second polarity, the controlling means determines whether the
pulse down is carried out based on the detection result having
a smaller drive allowance in the detection result when driven
to rotate by the main drive pulse of the first polarity and
the detection result when driven to rotate by the main drive
pulse of the second polarity, and when the pulse down is not

carried out, the controlling means controls such that the pulse



detecting neans detects the detecting signal exceeding the reference
threshold voltage at the first detection section. Further, there may
be constructed a constitution in which the drive controlling neans
conprises a pul se down signal generating circuit of outputting a
pul se down signal for subjecting the main drive pulse to a pul se down
control at a

down signal generating circuit deoes not output the pulse down
signal to the drive pulse generating means.

Further, there may be constructed a constitution in which
the drive controlling means comprises a pulse down counter
circuit of outputting a pulse down control signal for
controlling to subject the main drive pulse to a pulse down
when time is counted for a predetermined period, drive pulse
generating means for outputting the main drive pulse or the
correction drive pulge in correspondence wi‘;h a pulse control
signal, and subjecting the main drive pulse to the pulse down
to output in response to the pulse down control signal, motor
driving means for driving to rotate the stepping motor by
alternately supplying the drive pulse of a first polarity and
the drive pulse of a second polarity different from the first
polarity from a first and a second drive terminals in response
to the drive pulse from the drive pulse generating means, and
controlling means for ocutputting the pulse control signal for
controlling the drive pulse generating means to drive the
stepping motor by the main drive pulse of any of the plurality
of main drive pulses of the energies different from each other,
or the correction drive pulse of the energy larger than the
energies of the respective main drive pulses based on a
detection result by the rotation detecting means, wherein the
rotation detecting time period is partitioned to a first

detection section immediately after driving by the main drive



predet erm ned period, drive pulse generating neans for outputting the
main drive pulse or the correction drive pulse in correspondence with
the pul se control signal, and subjecting the main drive pulse to the
pul se down to output in response to the pulse down signal, notor
driving neans for

pulse, a second detection section after the first detection
section and a third detection section after the second
detection section, and wherein the controlling means controls
the pulse down counter circuit so as not to output the pulse
down control signal when it is determined that the detection
result detects the detecting signal exceeding the reference
threshold voltage at least at the first detection section
alternately in reference to detection results in driving by
the drive pulse of the first and the second polaritieé.

Further, according to the invention, there is provided
an analog electronic timepiece characterized by an analog
electronic timepiece including a stepping motor of driving to
rotate a time hand, and a stepping motor control circuit of
controlling the stepping motor, wherein as the stepping motor
contrel circuit, the stepping motor control circuit according
to any one described above is used.

According to the stepping motor control circuit
according to the invention, it can be prevented that the
nonrotation state 1s brought about even when the drive
allowance is changed by variations in the stepping motor or
the like.

Further, according to the analog electfonic timepiece
according to the invention, it can be prevented that the
nonrotation state is broughtlabout even when the drive

allowance is changed by the variations in the stepping motoxr



driving to rotate the stepping notor by alternately supplying the
drive pulse of a first polarity, and the drive pulse of a second
polarity different fromthe first polarity froma first and a second
drive termnals in response to the drive pulse fromthe drive pul se
generating nmeans, and the controlling means for outputting the pul se
control signal for controlling the drive pul se generating neans to
drive the st%pq%ngﬁgftonﬁﬁ¥ the mai.n drive, pul se of any of the .
plurality of “Aails ST SEE A ERErGUBE LY PPEF EMOT t PR 48R btther ,
or the corre%&%on drive pul se of the energy larger than the energies
of the respective main drive pul ses based on the detection result by
the rotation detecting neans, wherein the rotation detecting tine
period is partitioned into a first detection section imredi ately
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drive pul se of the second polarity, and whe se down 1s not

carried out, ehBdGRHIOLY BEe MBARSIt§ORL rOl s such that the pulse down
signal generating circuit does not output the pul se down signal to

the drive pul se geﬁ_egr_agi 0§ 483hSng chart foELgﬁptl%rinih ec_?fer@%)[og? of
constructed a constitution in which the drive controlling neans
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control signal for controlling to subject the main drive pulse to a
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correcti on dihvenpidrse in correspondence with a pul se control signal,
and subjecting the main drive pulse to the pulse down to output in
response to the pWlige doiwn drmiot iaghafor nptrde idihyioppnaeanss fof
driving to rotate the stepping notor by alternately supplying the
drive pul se 8f SASPRIRG T3ICAT icOpLEME ¢ireudEi ged pah senafoda edeconenic
polarity different fromthe first Eolarit_ froma first and a second
drive terni nkL8eR¥F G SF6AEE1IRD tohéhar snrodinest oF ofia Revartienpul se
generati ng neans,Eand ontroILin% nmeans for outputting the pul se
control signal for*¥ntrbti3d rd™he dEreiptl S@PIgénerattrfgareans o
drive the stepping notor by the in drive pul se of any of the |
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other, or the.correction drive pulse of- the energy |arger than the
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Further, according to the invention, there is provided an anal og

el ectronic tinmepiece characterized by an anal og el ectronic tinepiece
i ncluding a stepping notor of driving to rotate a tine hand, and a
st epping notor control circuit of controlling the stepping notor,
wherein as the stepping notor control circuit, the stepping notor
control circuit according to any one described above is used.
According to the tor control ,circuit cor.ding to,the

i nvention, it canﬁb‘é B le"\/%ﬁfpéanf'ﬁ}ﬁtlfjﬁecq“i‘&ﬁr%#t ﬁfﬁlgq'ﬁwgt%’eirgtﬁ%ﬁght
about even n t@e drive ta wangc %F S ch eg ]3/ var i atl on put

st eppi ng notor *of ~ e P Ke-°F GoRTES ﬁ%’f‘ﬁé]r LEcHt AMRGOE S hat og

el ectronic tlne i.ece accor |n to t he |nvent|on |t ca be regﬁnted

that the nontdF&tTSR star&dt brougﬁt N Veeveerl{1b émelf e drive

al | owance is, chan ed by the varlatlons in the stepping notor or the

i ke, and ac A8 2 i me counti ng operation can be carried out. BRI EF

DESCRI PTI ON OF THEiE%\A!ngSflowchart showing operations of a stepping

motor contrel circuit and an analog electronic timepiece
according to the embodiment of the invention;

Fig. 10 is a flowchart showing operations of a stepping
motor control circuit and an analog electronic timepiece
according to other embodiment of the invention;

Fig. 11 is a flowchart showing operations of a stepping
motor control circuit and an analog electronic timepiece
according to still other embodiment of the invention;

Fig. 12 is a block diagram of an analog electronic
timepiece according to still other embodiment of the
invention:

Fig. 13 is a timing chart for explaining operations of
a stepping motor control circult and an analog electronic
timepiece according to still other embodiment of the
invention;

Fig. 14 is a timing chart for explaining operations of
a stepping motor control circuit and an analog electronic
timepiece according to still other embodiment of the
invention;

Fig. 15 is a timing chart for explaining operations of
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Fig. 1 is a block diagramof an anal og el ectronic timnmepiece according

to an enbodi nent of the invention; Fig. 2 is a constitution
view of a stepping notor used in an analog el ectronic tinepiece
according to respective enbodi nents of the invention; Fig. 3is

a timng chart for explaining operations of a stepping notor control
circuit and an anal og el ectronic tinmepiece according to respective
enbodi ments of the invention; Fig. 4is atimng chart for
expl ai ni ng opefb¢PRY glotarseeppidlg givicoitcamd ral wialegi elantcarnic
anal og el ectronic tinepiece according to the enbodi nent of the
invention; tiMepi®qae §goperding ntag tHadt ¢Urerexphiaedimrptopef attitens
of a stepping nmotor control circuit and an anal og el ectronic
ti mepi ece acedYHHPYo the embodi ment of the invention; Fig. 6
is atimng chart for explaining operations of a stepping notor
control circuit arfd%n!@anial agtialiaest Foaite for mepiladaing canafiatgord athe
enbodi nent of the invention; .

a stepping motor control circuit and an analog electronic

timepiece according to still other embodiment of the

invention;

Fig. 17 is a flowchart showing operations of a stepping
motor control circuit and an analog electronic timepiece
according to still other embodiment of the invention:;

Fig. 18 is a flowchart showing operations of a stepping
motor control circuit and an analog electronic timepiece
according to still other embodiment of the invention;

Fig. 19 is a flowchart showing operations of a stepping
motor contrel circuit and an analog electronic timepiece
according to still other embodiment of the invention;

Fig. 20 is a flowchart showing operations of a stepping
motor control circuit and an analeg electronic timepiece
according to still other embodiment of the invention;

Fig. 21 is a block diagram of an analog electronic
timepiece according to still other embodiment of the
invention;

Fig. 22 is a timing chart for explaining operations of

a stepping motor control circuit and an analog electronic

timepiece according to still other embodiment of the

11



Fig. 7 is atimng chart for explaining operations of a stepping

notor control circuit and an anal og el ectronic tinmepiece according to

t he enbodi nent of the invention; Fig. 8 is a determ nation

chart of expl aining operations of a stepping notor control circuit

and an anal og el ectronic tinepiece according to respective

enbodi nents of the invention; Fig. 9 is a flowhart show ng

operations of a stepping notor control circuit and an anal og

el ectroni ¢ tinyépteers according to the enbodi nent of the invention;

Fig. 10 is a flowhart show ng operations of a_stepping notor control

circuit and an anBi%g 28| bet¥ SAnEng ichapt ekar sxebrihing PeeBtHgns of

enbodi nent of the invention; Fig..11 is a flowhart show ng

operations Of SHePPépBHi AYLIFOIBtEBht FHFCEY @it 2andrakParfdt g ronie

el ectronic tinepiece according to still_ other enbodi nent of the

i nvention; timepiece according to still other embodiment of the
invention;

Fig. 24 is a timing chart for explaining operations of
a stepping motor control circuit and an analcg electronic
timepiece according to still other embodiment of the
invention;

Fig. 25 is a timing chart for explaining operations of
a stepping motor control c¢ircuit and an analeg electronic
timepiece according to still other embodiment of the
invention;

Fig. 26 is a flowchart showing operations of a stepping
motor control c¢ircuit and an analog electronic timepiece
according to still other embodiment of the invention;

Fig. 27 is a flowchart showing operations of a stepping
motor control circuit and an analog electronic timepiece
according to still other embodiment of the invention; and

Fig. 28 is a flowchart showing operations of a stepping

motor control circuit and an analog electronic timepiece

accerding to still cother embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a block diagram of an analog electronic
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Fig. 12 is a block diagram of an anal og el ectronic tinmepiece
according to still other enbodi nent of the invention; Fig. 13
Is atimng chart for explaining operations of a stepping notor
control circuit and an analog el ectronic tinepiece according to stil

ot her enbodi nent of the invention; Fig. 14 is a timng chart
for explaining operations of a stepping notor control circuit and an
anal og el ectronic tinepiece according to still other enbodi nent of

the inventi ohingRifcerssing g stiampARY divder Tt relptidicHilhRasesdany dws of
a stepping notor control circuit and an anal og el ectronic tinepiece
accor di ng t o28tPPAgReRyy o&kbedintient 1en, shewinyéntsxgnple of an analog

electronic wristwatch.

In Fig. 1, an analog electronic timepiece includes an
oscillating circuit 101 of generating a signal of a
predetermined frequency, a dividing circuit 102 of generating
a2 timepiece signal coanstituting a reference of time counting
by dividing a signal generated at the oscillating circuit 101,
a control circuit 104 of carrying out a control of controlling
respective electronic circuit elements constituting an
electronic timepiece, controlling to change a drive pulse or
the like, a pulse down counter circuit 103 of outputting a pulse
down control signal for carrying out pulse down of a main drive
pulse when a timepiece signal from the dividing circuit 102

" is counted for a predetermined time period and starting a time
counting operation again after resetting a count wvalue in
response to a reset signal from the control circuit 104 and
a correction drive pulse from a correction drive pulse
generating circuit 106, a main drive pulse genera;ting circuit
105 for selecting and outputting a main drive pulse Pl for
driving to rotate the motor based on a control signal from the
control circuit 104, the correction drive pulse generating
circuit 106 of outputting the correction drive pulse P2 for
driving to rotate the motor based on a control signal from the

control circuit 104, a motor driver circuit 107 of driving to

13



Fig. 16 is a timng chart for explaining operations of a stepping
notor control circuit and an anal og el ectronic tinmepiece according to
still other enbodi nent of the invention; Fig. 17 is a

fl omchart showi ng operations of a stepping notor control circuit and
an anal og el ectronic tinepiece according to still other enbodi nent of
the invention; Fig. 18 is a flowhart show ng operations of a
stepping notor control circuit and an anal og el ectronic timepi ece
accor di ng t FHEER| the RELPEADDAITROAL 108 YhESPRRRR itonthe main dpige 19
is a flowhart show ng operations of a stepping notor control cjircuit
and an anal d{:}llélee%’%%l%il%“‘?Fﬁéjﬁlé’éé-’”&é@cﬁ%eﬁ@t%q SEFFPibiferand the

enbodi nent of the invention Fig. 20 is a flowhart show ng

oper ati ons d¥”§e§F€§b|Hﬁlﬁ%tBPlﬁ%ngFﬁm épﬁcﬁQFrﬁﬁﬂlﬁh grayggpulse

el ectronic tinmepiece according to still other enbodinent of th

i nvention; 9enerating chucyid goﬁroE@?cﬁ?ﬁﬁP&ﬁgoWoEﬁFaﬂﬂﬁ'o@“eﬁééﬁP%nic

ti mepi ece accor%lng to still other enbodi ne t 31 e invention;
display portion 110 driven to rotate e stepping motor 108

and having a time hand for displaying time, and a rotation
detecting circuit 109 of detecting a detecting signal in
correspondence with an induced voltage in accordance with
rotation of the stepping motor 108 in a predetermined rotation
detecting time period.

Further, the control circuit 104 is also provided with
a reset function of restarting a counting operation from an
initial value by resetting the pulse down counter circuit 103
under a constant condition, and a function as a detection
section determining circuit of determining at which detection
section the detecting signal is deftected by comparing time of
detecting a detecting signal indicating that the stepping
motor 108 is rotated by the rotation detecting circuit 109 and
a detection section of detecting the detecting signal.
Further, as described later, a rotation detecting time period
of detecting whether the stepping motor 108 is rotated is
partitioned to three detection sections.

The rotation detecting circuit 109 is constructed by a
constitution similar to that of a rotation detecting circuit

described in Patent Reference 1 mentioned above, for detecting
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Fig. 22 is atimng chart for explaining operations of a stepping

notor control circuit and an anal og el ectronic tinmepiece according to

still other enbodi nent of the invention; Fig. 23 is a timng

chart for explaining operations of a stepping notor control circuit

and an anal og el ectronic tinepiece according to still other

enbodi nent of the invention; Fig. 24 is atimng chart for

expl ai ni ng oEerations of a stepping notor control circuit and an

anal og el ect Edni EetsFepidecel @edoddi MPresePrienast helrthenrdi hechicedf

t he i nventi on; Fig. 25 is a tining chart for explaining

operati ons oF°hadceHiisiE REtDPLedtierained redrreneri thredlcogeltage

el ectronic tjnmepiece according to still other enbodi nent of the

i nvention: VYecomp when the rotor of the stepping motor 108 carries out a
movement equal to or faster than a constant speed as in a case
of rotating the stepping motor 108 or the like, and does not
detect the detecting signal exceeding the reference threshold
voltage Vcomp when the rotor of the stepping motor 108 does
not carry out the movement equal to or faster than the constant
speed as in a case of not rotating the stepping motor 108 or
the like.

Further, the oscillating circuit 101 and the dividing
circuit 102 constitute signal generating means, and the analog
display portion 110 constitutes time displaying means. The
rotation detecting circuit 109 constitutes rotation detecting
means, and the control circuit 104 constitutes controlling
means. The main drive pulse generating circuit 105 and the
correction drive pulse generating circuit 106 constitute drive
pulse generating means. The moteor driver c¢ircuit 107
constitutes motor driving means. Further, the oscillating
circuit 101, the dividing circuit 102, the pulse down counter
circuit 103, the control circuit 104, the main drive pulse
generating circuit 105, the correction drive pulse generating
circuit 106, and the motor driver circuit 107 constitute drive

controlling means.

Fig. 2 is a constitution view of a stepping motor used
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Fig. 26 is a flowhart show ng operations of a stepping notor control
circuit and an anal og el ectronic tinmepiece according to still other
enbodi nent of the invention; Fig. 27 is a flowhart show ng
operations of a stepping notor control circuit and an anal og
el ectronic tinepiece according to still other enbodi nent of the
I nvention; and Fig. 28 is a flowhart show ng operations of a
stepping notor control circuit and an anal og el ectronic tinepiece
accordi ng t o-"strEFPegt HEr cawbadnerim obf thaeltYapéArron2 BESEREPTLEON OF
THE PREFERRED EMBODI MENTS Fig. 1 is a block diagram of an anal og
el ectroni ¢ Vview of a stepping motor common to all of embodiments mentioneéd
late'r, showing an example of a stepping motor for a timepiece
which is generally used in an analog electronic timepiece.
In Fig. 2, the stepping motor 108 includes a stator 201
having a rotor containing through hole 203, a rotor 202
rotatably arranged at the rotor containing through hole 203,
a magnetic core 208 bonded to the stator 201, and a coil 209
wound around the magnetic core 208, When the stepping motor
108 is used in an analog electronic timepiece, the stator 201
and the magnetic core 208 are fixed to a main plate {not
illustrated) by a screw (not illustrated), and bonded to each
other. Thecoil 20% includes a first terminal OUT1 and a second
terminal OUT2.
The rotor 202 is magnetized to two poles (S pole and N
pole}. At outer end portions of the stator 201 formed by a
magnetic material, a plurality (2 pieces in the embodiment)
of notch portions (outer notches) 206, 207 are provided at
positions opposed to each other by interposing the rotor
containing through heole 203. Saturable portions 210, 211 are
provided between the respective outer notches 206, 207 and the
rotor containing through hole 203.
The saturable portions 210, 211 are constituted net te

be magnetically saturated by a magnetic flux of the rotor 202

but is magnetically saturated when the coll 209 is exerted to
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ti mepi ece using a stepping notor control circuit according to an
enbodi nent of the invention, show ng an exanple of an anal og

el ectronic wistwatch. In Fig. 1, an analog electronic

ti mepi ece includes an oscillating circuit 101 of generating a signal
of a predeterm ned frequency, a dividing circuit 102 of generating a
ti mepi ece signal constituting a reference of time counting by
dividing a signal generated at the oscillating circuit 101, a control
circuit 104 édhcreasypmpoostia reenstaoicenf Tomtpbbt icrgtsbsiperthyeigh

el ectronic circuit elenments constituting an el ectronic tinmepiece,
control i ng heleRBRge erdtiifutedibye Prapef fidiecudaphbie idbesraldunt er
circuit 103 of outputting a pulse down control signal for carrying
out pul se dohAresd dieh A drvivge 1pwl(gel ikl embed imgmite cef sppiaPoftiomst he
dividing circuit 102 is counted for a predetermned time period and
starting a tilEeENHOREFhY 28ferdtS bn aagkine af tide hebemeppqg tapebiimins
value in response to a reset signal fromthe control circuit 104 and
a correction®8rd Vé@ipypBerdkomriieery cdrrvhakrdons optl erpajedetatgand
circuit 106, a main drive pulse generating circuit 105 for selecting
and outputti A% main drive pulse P1 for driving to rotate the notor
based on a control_signal fromthe control circuit 104, the
correction drive plts@%fEhePREERBNTI 84 t2AD6CHSHlpat PPAYL IR NG
correction drive, pulse P2 for, driving to rotate the notor based on a
control si gna?rffjr‘g?ﬁ g‘?\’éd%ﬁ’fr?’d?m@i? PAPTHOUCT SLRBPHRI drpvetosi 7% t
107 of drivi to ot,ate the stepping mptor 108 jn response taq the
main drive pgﬁqsaeSF?{)‘?nlf’h‘gmrf&l RRgSoHe %{ﬁ 48 n8¥at TSy EF‘? QP 4% and
the correction drive pulse framthe correction drive pul se ner.ating
cirourt 106, SEhe S BERES st = B8sEE E G- tredulF st v FEh o
driven to ro by .t he in r. 108, _and_havi ng,_a ti,ne ha for
di spl ayi ng t#ﬁéeﬁlg%ﬁgg ?%{tgtl%l%éng%regt%égfi%%rdcsi'r?:Biaf SRR ASP%C? irbg)g a
detecting si . d rr 0 it LB e t i :
accordance V\nlg?ﬁélfdcﬁatgl?o‘%ﬁg% tgﬁl{e?%eeé:\é%i ﬁog&nrrgltxcq)rg%%oo% ?éﬁlaala%r%gdg 2erlrrgi ned

rotation detgeti g Q@ﬁh@@egme?t conhldiNel end RE: GPPE L oGl IFi

104 is also provided wth a resét function of restartihg a counting
operation frogsanannkyi sboMblid@clYspesetdenRerihe M-S dawi,gounter
circuit 103 under a constant condition, and a function as a detection
section det errmtdi@nCLestid) Qff €pé efdhioRi NEr ats WaK-eD: dateCcthod &R/BtIon
the detecting signal is detected by conparing tine of detecting a
detecting sigmadrdnidi qatisg duratrahber streppypor st L@8rése rahat ed by
the rotation detecting circuit 109 and a detection section of

det ecting the det ¢owi, nghst gnalrivEuptihes ,ofas destindedd atee,oR one
rotation detecting time period of detecting whether the stepping

mot or 108 i speltmtted liss spaplidd ohmeth ttbet hoeer ditiocti enrsect i XS.to
The rotation detecting circuit 109 is constructed by a constitution
simlar to thetvweshn the seanionldeVeLt PHY2 cifr the todesOPi bt &xamRetegnt
Ref erence 1 nentioned above, for detecting

a side of the first terminal OUT1 constitutes a positive pole,
a side of the second terminal OUT2 constitutes a negative pole),
and a current i is made to flow in an arrow mark direction of
Fig. 2, at the stator 201, a magnetic flux in an arrow mark

direction of a broken line is generated. Thereby, the

saturable portions 210, 211 are saturated and the magnetic
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t he detecting signal in correspondence with the induced voltage
exceedi ng a predeterm ned reference threshold voltage Vconp when the
rotor of the stepping notor 108 carries out a novenent equal to or
faster than a constant speed as in a case of rotating the stepping
notor 108 or the |ike, and does not detect the detecting signal
exceeding the reference threshold voltage Vconp when the rotor of the
steppi ng notor 108 does not carryout the novenent equal to or faster
t han the constdgtaspreedsasinareasedsetberemitarot aty ngnt Ha terappivig
motor 108 or the like. Further, the oscillating circuit 101
and the divickesgteer cdi @ MBReEdARG rugenetafivdl 2 e atpher Pan3nd and
the anal og display portion 110 constitutes tine dg%Playin nmeans. The
rotation detéeBRPRYLET PELF tof10be Coneri 404 eEhe droAPr otP ddf et tiat§dnkdans,
and the control circuit, 104 constitutes controlling neans. The main
drive pul se fénéeareayy i1 rrduiarrepsmantd dixectoer ek i 0¥ -di-varguF e
generating circuit 106 constitute drive pul se generating nmeans. The
not or dri vertaIRELF P10 PxASHSEF sGRRLY AbPReHRT ¢ RRP ISR BuPPHER,
the oscillating circuit 101, the dividing circuit 102, the pulse down
counter circlit HoEherhed dofeEoPnah AdEPET Y fof Herkidiont g iSFEPBUNS e
generating circuit 105 the correction drive pulse enenating c%rcuit
106, and t h&GrOForlO8r FIEFY ct¥icd tRorerlc GREFREIRE HRISPE9LBHAL FBI FMg
means. Fig. 2. is.a constitution view of a stepping notor_used .in
respective &MBOGiRERts D 2PRCPTHRAIPIORPE Pi‘“’gﬁ?i uh %R 8tC°%
stepping notgr. _commpn to all qf enbodinents tioned |later sPomﬁng
AN examl o il o5 EPRRp R PO T hes BOE A o S ORULPRITY
used in an ?ﬂﬁ? Ogcéﬁﬁ?égéfgéﬁ@%genegﬁfgg%ion in Fig. 2} is made to
constitute a positive direction, and a direction reverse
thereto {clockwise direction) is made to constitute a reverse
direction.

Next, when a current is made to flow in a counter arrow
mark direction of Fig. 2 by supplying a drive pulse of a reverse
polarity from the motor driver circuit 107 to the terminals
OUT1, 0UT2 of the coil 209 (the side of the first terminal OUT1
is made to constitute a negative pole, the side of the second
terminal QUTZ is made to constitute the positive pole to
constitute polarities reverse to those in the above-described
driving), a magnetic flux is generated in a counter arrow mark
direction of the broken line at the stator 201. Thereby, the
saturable portions 210, 211 are first saturated, thereafter,
by the interactive operation of the magnetic pole generated

at the stator 201 and the magnetic pole of the rotor 202, the
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In Fig. 2, the stepping notor 108 includes a stator 201 having a
rotor containing through hole 203, a rotor 202 rotatably arranged at
the rotor containing through hole 203, a nagnetic core 208 bonded to
the stator 201, and a coil 209 wound around the magnetic core 208.
When the stepping notor 108 is used in an anal og el ectronic

ti mepi ece, the stator 201 and the magnetic core 208 are fixed to a

main plate (not illustrated) by a screw (not illustrated), and bonded
to each ot herotFhel@Goiils 200atiarcbydes0 alebiress ireraniinatctQdRl thrdsame
second term nal OUT2. The rotor 202 is magnetized to two pol es

(S pol e and Rspdicejboy-degceibetd 2pd rthieomsynsft iche st axior A2G staved
by a magnetic material, a plurality (2 pieces in the enbodi nent) of
not ch porti oR5CPRRA et AYeches)tizys oL 207 @rgler B9i ded at positions
opposed to each other by interposing the rotor containing through
hol e 203. Sat ur ablBeyerfrens 2v0,supplvare piovhbedhbeipgedifferent
respective outer notches 206, 207 and the rotor containing through
hol e 203.  PpolariHessdalfemlatipgr $idned) 219 the1gohl @08ohstthigt ealy not
to be magnetically saturated by a magnetic flux of the rotor 202 but
i s magnet i calFP§ aavgrdesar frehopeeatden i 20erestesky cagried outpcanshse
a magnetic resi stance. The rotor containing through hole 203 is
constituted BjedoSREpPDls £oRPEEEHED hRPE TNt P HTLHT R SOREANAPEHL A
plurality (2.,in_the enbodi nent) of notch portions (inner notch) 204,
205 in a shapB b#e (3& WalPr fobirestipBrRY JrSPEFtave HBOugRIRBER: havi ng
a circular contour %%Eosed to each ot e notch portions

her . , Th
204, 205 consti t ut’e S FEEFt i Bificrgperta Bﬁ"[‘s FHPAYBERT nRFi Pt %€ PBLTETon
f st i th t 2. | 1.state in whj th il i t
o B T8 MBS i e By L L 29 12,30

oL EoPOnene Mook 5 RESLALONL A0 ROt ST Ml

position (ang at a nag €'a

rotor 202 | Sqeftdggaual pf 4 LLOE, SROMRIN LOBNLELINTLLNR, QOICH p1y

portions 204, 205 An XY coordi nates space céenteéering oh a‘rofating

axis (rotation GeRLEE) LftH erlru%QEith?f i:ﬁnf:@ro L ELO0Gdn | Nfied 98 ue

guadrants (first quadrant | throug ourth quadrant V).
0 to a maximum value m and is constituted such that the larger
the value of n, the larger the enexrgy of the pulse. The
correction drive pulse P2 is a large energy pulse capable of
driving to rotate an excessively large load and enexgy thereof
is constituted to be about 10 times the large as that of the
maindrive pulse P1. That is, the respective drive pulses P10,
Pin, Plm, P2 are constituted such that respective pulse widths
thereof are made to constitute P10<PIn<Plm<P2. The main drive
pulse Pl uses a main drive pulse in a combteeth shape, and drive
energy thereof is changed by changing a duty ratio by making

a pulse width constant.

In an embodiment of the invention, Fig. 3 is a timing
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Now, when a drive pulse of a rectangular wave of one polarity is
supplied fromthe notor driver circuit 107 to between the termnals
QUT1, 0UT2 of the coil 209 (for exanple, a side of the first term nal
QUTI constitutes a positive pole, a side of the secondterm nal OM
constitutes a negative pole) , and a current i is made to flowin an
arrow mark direction of Fig. 2, at the stator 201, a magnetic flux in
an arrow mark direction of a broken line is generated. Thereby, the
sat urabl e penrerbnshaidg 21diming shtdniatied bimel stepphagmstox 1038, a
resistance is increased, thereafter, by an interactive operation of a
magneti c polretgbhet sesgching Hemdpatard 20kinddfa andgher irellgsl esedts t he
rotor 202, the rotor 202 is rotated by 180 degrees in an arrow nmark
direction ofandi §s @timhw cherfepeenctopald akismbadigertnleycstbiped
at a position of an angle 01. Further, a rotational direction for

meki ng the S@&EpI MNdmEor Wio8ndarkyriowhes Bt ridierpped A9tG@F ¢48cb? di ng
to the enbodi ment, a hand operating operation ow ng to the anal og

el ect roni ¢ tAAEPN Sy el idy d i iRPelee bt apd thReosreppi syt AbtvPU1es
(counterclockwi se direction in Fig. 2) is nade to constitute a
positive di Féction, and a direction reverse thereto (clockw se
direction) is made to constitute a reverse direction. Next ,
when a current is®feF8LESN FIGRTEANSG CHENPEF L (G REFRE IS BREF AT of

motor ) vert G SERRAn 57EPE PR R EiR R & RS Rireg At BBFT 200
pol o, "the ST FHES SEEORY TePhYe POOTE TRURAGOVE G OBRGTI € ULee t he
Bbove. doscr PEAE P IR a8 HRREEE PR T < GehaPat o 198 5 UGl er
he.sat ur abl A P RoRc g3 e Pt cek Mol ShEY i dlug PR EVY,

the int eractélﬁg&%g&idgeeeéié S ef]!,cc@l%iﬁtgi%ggiaﬁﬂr%e%erﬁ?ﬁed

stator 201 an e magnetic pole of the rotor 202, e rotor 202 is
rotated by thgledﬁ&ri CSaktes tql;'er Efﬁé@ﬂe%@&%gé@iérh@l by a second

above-descri bed, and the nagnetic pole axis Ais stably 'stopped at

the positione®bcthsh eo0r2, and constitutes a predetermined time
period after the second detection section by a third detection
section T3.

Inthis way, a total of the rotationdetecting time period
starting immediately after driving by the main drive pulse Pl
is partitioned into a plurality of detection sections
{(according to the embodiment, three detection sections Tl
through T3). Notation Pl designates the main drive pulse and
designates a driving time period of driving by the main drive
pulse Pl agswell, The respective detection sections Tl through

T3 are detection sections when driven by the single main drive

pulse Pl of the same polarity. Further, lengths of the
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Thereafter, by supplying signals having different polarities
(alternating signal) to the coil 209 in this way, the above-described
operation is repeatedly carried out, and therotor202 is constituted
to be able to rotate continuously in the arrow mark direction by
respective 180 degrees. Further, according to the enbodi nent,
as drive pul ses, as described later, a plurality of main drive pul ses
210 through Pin having energies different fromeach other and a
correction drpges@iulve dpRegt borustattiangaBk thusfugh BRI Redrbe esgiultse
Pinis provided with a plurality of ranks of froma m ni mumval ue 0
to a maxi muneeapiblsh-aferi sxamnsti euretasimshinaet t $redngr detectieon

val ue of n, the larger the energy of the pulse. The correction drive
pul se P2 is aerhigelentinpy qrilessionpabteonll dihvirdgetoct birasectipn
excessively large | oad and energy thereof is constituted to be about
10 times theTPar gecagdipmiodineg BRI NENGr | & BapkilseetPpn cPhstibutitie
respective drive pulses P10, Pin, Pin, 22 are constituted such that
respective péls@awpeiy phaéofetad inrgddia detidnpt ikaal VRs is not
P10<Pl n<P1nkP2. The main drive pulse Pl uses anmain drive pulse in a
conbt eet h shBpBVIEHH drive energy thereof is changed by changing a
duty ratio by making a pulse wdth constant. |In an enbodi nent of the
invention, Fig. 35%tRef; mifgeddabpty SHOREnG & MonPrgtit mgitvitigre he
stepping notor 108, ,a rotation,detecting timng and a kind of a drive
pul se used, BHUST LR FEARHgtchiFPedtifdy PSS 12 S emiditahtehich
descri bed | ate and.is timng chart when the stepping nptor 108 is
driven by th@oﬁ%’norﬂﬂs\}[@ u%%?eﬁbg%&ot%d%??%e& ?Bﬁg ThElpdr S8dpo.

A rotation detect] tijre period of detecti whet her the steppi.ng
& 1a¢ ep % E}F le

notor 108 is°t i(ra] P st BIDP HEY A R P et SF oL PRI - S AP Ve
iod P1 drj LD dr| | Pl, T tati det ect
perio FLY&IL Q%B%@@ecf@k@er A Ve?lappusesgfian%r%é;eftieégugeach,lmgf%?eé:}olé??er

time period constli es a prédetermmed I e

01 0L RS R i, P A LSS ALY

section Ti thﬁgﬁ%CQQrﬁblq(ﬁrge?E&%Essi%%t EOD dg% c@ﬂq% CRESLILMLBR Srrer
predeterm ned tine period after the “secon detection section y a
third detect koRi S8 @i vi3g by the main drive pulse P1 cannot be carried
- out, or a time point after an elapse of a predetermined time
period at which an induced voltage generated by an end per se
of driving of the main drive pulse Pl effects an influence on
the rotation detection.
When the XY coordinates space at which the main magnetic
pole A of the rotor 202 is disposed by the rotation is
partitioned to first quadrant I through fourth guadrant IV
centering on the rotor 202 as shown by Fig. 2, first detection
section T1 through third detection section T3 can be

represented as follows.

That is, in a state of a normal load, the first detection
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In this way, a total of the rotation detecting tinme period starting
imedi ately after driving by the main drive pulse Pl is partitioned
into a plurality of detection sections (according to the enbodi nent,
three detection sections Ti through T3) . Notation Pl designates the
mai n drive pul se and designates a driving tine period of driving by
the main drive pulse P1 as well. The respective detection sections Ti
through T3 are detection sections when driven by the single main
drive pulse P1 of the same polarity. Further, lengths of the
respective §8EEEPH oh! skttd d?EBPsteﬁtl?ﬁr saghiars Arayfeheresfing 2stHbih sh,
for exanple, a relationship of second detection section T2<fjrst

det ecti on s®EBLBH AL FSFtI@NFAtELE PBIF 1§HREIYho frihe XoLar %t B sk
enbodi nent, a mask section constituting a tinme period of ngt

det ecting t If¥2HERREt g °Si Gl SPARS FENhvE 601 e, zotor 202 pad ey
"imediately after driving by the main driﬂgﬁpulse P1' signifies

i mredi at el y 9GFEEFLIAR t$$RF P 7F &STRAMERTTDtHESEn 58 Srgde 46°BR Hbl e
to be detected substantially, d signifi a_tinme pojnt which a
rotation is R&dEred TJ’et”z%IlQXt o%ﬁ% 8%8%‘«‘:‘{ e‘ge%z?f:{:é?n aﬁg%ifjacﬁkgltzoflsa a
predetermned tipe period wthin a sanpling.period (for exanple
about 0.9nsé@fe85+®ﬁgs 1OR ég;éﬁﬁFFﬂgng%c%Q?Fndeﬁ FsﬁeffégB%bFQhe
rotation after finishing driving by .the in . drive pulse Pl _capnnpt be
carried out ,rOBIaLéO? rsﬂrtu%?)]ioﬁ]t ngtggryoa re?%%% tgﬁlré cﬁfaec} é—:‘f’grljnglgegl i me
period at ich. _an_i.nduced .vol t age.gengrated b [ o]
driving ofwghg %ﬁfﬁddg?V%gﬁﬁpsgegﬁlg?f§%t§3d% %ﬁ?#ﬁg%geggﬁt?ﬁé e

rotation det@ebiflhing o roratihs 108 X0.00000I 3L ES S02GE dAlothish Lhe

mai n magnetic po e rotor i Sposed by the rotation is

partitioned r%@a%i&%tofq'{ﬁgr)gtg\{olé gztoarz 9H%Jrgugﬁéh%%d&a@t. HrEeNt S ing

on the rotor 202 as shown first detection section T

through third fet egbhonssgeidien T3 Ay RE ikeRr geenberads hpt) ONsd

That is, in a state of a normal |oad, the first detection
according to the embodiment, a lcad when a time hand is driven
is made to constitute normal load.

The main drive pulse Pl is outputted from the main drive
pulse generating circuit 105 by the control of the control
circuit 104, and the stepping motor 108 is driven to rotate
by the motor driver circuit 107. In this case, when the
detecting signal of the induced voltage exceeding the
predetermined reference threshold voltage Vcomp is not
detected by the rotation detecting circuit 109 even in any of
the detection sections Tl through T3, the correction drive
pulse P2 is outputted from the correction drive pulse
generating circuit 106 by the control of the contrel circuit

104, the stepping motor 108 is forcibly driven to rotate by

the motor driver circuit 107, thereafter, braked by a brake
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section Tl is a detection section of determning a first positive
direction rotation situation of the rotor 202 in third quadrant |1
of the space centering on the rotor 202 and a detection section of
determning first reverse direction rotation situation, the second
detection section T2 is a detection section of determning first
reverse direction rotation situation of the rotor 202 in third
quadrant 111, and the third detection section T3 is a detection
section of deHéF#i¥-ng a rotation situation after first reverse
direction rotation of the rotor 202 in third quadrant 111. Here, the
normal |oad signifiigs & |DRFsdervenaaplaotimp Erde, ianthdcdmdithy to
t he enbodiment, a |oad when a tinme hand is driven is made to _
constitute nSFRATINHd, when the sheppiag makoryE0dds s imeni kY sheptaied
fromthe main drive pulse generating circuit 105 by the control of
the control GfFER| Puﬁ%ﬁl,manda’i hest TRy dRsestienssest i vieh tide
rotate by the notor driver_circuit 107. In this case, when the

det ecting si GAAFCTMS FEIPAYUREEHONY abee S&ISEENRE tHeShrébet et Fadfed
ref erence threshold voltage Vco is not detected by the raqtation
detecting ci PEATR +Fogekserrd Hyaﬁ{} SPERHEPTHERERET I SEEFY NS OPF  1In

t hrough T3, Hj‘e correc,tign drive gu] se P2 |s outputted fromthe,
correction dFfv® PifseHentP aehgetiItPEE 0% o9 (e LcdmPeh Btitthe
control circui 04, the steppin tor 108 is forcibly drivep,to
Fotate by  haHET oo PebIot FERATHoR qrepaRpPercosy bd y i B ake
pul se PR shows .an_exanpl e in_a. case.in which in t
brbodi ment, SRERCHRD SeEbErRaTnsEARBog e st B SR erge 9 Shak oty e

DU o P ot NeSERAN Iet pel oo pERHL ol TR LA ASRCILY o ol
rotation det Rﬁ'i‘i Y s(\e'trféj‘% e éQl%cdrcI&ncjyljyuﬁtcf%ﬁeat hm.#nhqt%én%%gﬁ{t%g{%m

. e A
section flag KKT1 through thir etection sectio

correspondengerMichB dh@ctingbigel £CLAOT SEGH @nlkod VAU Lhepddy 1 d
detection section T3 of the control circuit 104, the second detection

section flagiKkd&guteat té aHehRafPMA1Qk ShisdlidenlPdt Blg @ibbOLAGI AN
synchronismw th the detecting signal, and a pul se down contr ol

signal DOWN Esomtithpuidled dewt BeumbdMcdrive: PUBSEtaensy alifie: oirend t
105 fromthe pul se down counter circuit 103 after an el apse of the

rotation det ectatignt | derqueringd. tifdee petivdlr i vehpul@engendrat | p@l se
circuit 105 changes the main drive pulse P1 to a nmain drive pul se of
drive ener gygsmatdtemgbyitcuwiani 0bncliasgpensietmairherpué sei1ldewalconta ol
signal DOM (referred to as pul se down or rank down).
main drive pulse of drive energy smaller by 1 rank in response
to the pulse down control signal DOWN (referred to as pulse
down or rank down).

Fig. 5 .shows an example in a case in which in the
embodiment, when the stepping motor 108 is driven by the main
drive pulse P1, at the first detection section Tl and the second
detection section T2, the detecting signal exceeding the

reference threshold voltage Vcomp is detected by the rotation

detecting circuit 109.
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Fig. 5 shows an exanple in a case in which in the enbodi nent, when
the stepping notor 108 is driven by the main drive pulse 21, at the
first detection section Tl and the second detection section T2, the
detecting signal exceeding the reference threshold voltage Vconp is
detected by the rotation detecting circuit 109. In this case,
the first detection section flag KKT1, and the second detection
section flag KKT2 of the control CIrCUIt 104 are respectively set
thereto at tim ngd Fisgashr sheshhnaictdptensigesesting LrgidiTdr A1 he
first detection section Tl and the second detection section, T2. The

control cirENRtSELORd dRECs 1PRES5HIER dGANKEIRUAL dnecFPRAAL $H% Wren
t he detectlnséslgnal indicating that it is rotated is detected %} t he

first detect r'i‘r§é’f?csi98ﬁtil‘i’e¥3é@‘é’ﬁ dheset it §irings SRSYSFREHe Wit

det ecti on sectlgns T2, T3, and therefaore, resets the pulse ?

counter cir &Pt ?ﬁ?tépﬂu?%%ﬂﬂ%§u§FthﬁtI%IEEtQ?WﬁftEHB 3559t 19 on
section fIa% KKT1. In this way e down counter circuit 103 is
reset by usihg FRE°Hd rdsette(‘i‘éll%t?%%t:soé‘ctrr on FragcHErPt FA5EUTS, 1ihe

control circuit 104 resets the pul se down ¢ou r circuit, 103 at t he
Liming in syRERFOMENTH T IOHE FTHCET dortuit oﬂ5§é’@FPoﬁP% FREoRidrY

A di to.th d t d t

continues tr%égP%sglng?ﬁ%%FaﬁFdﬁp AR adﬁ i AT AR R S et 985t e
f t detect t fla t hi | d st

r Ie;Zt ti ﬁgegﬁ% T g(r:\ I OQCt cﬁg ﬁ(Téc'{ag% ests: onlE sg\éfe'ilaotnaogrsaz %ﬁﬁﬁl s at
low | evel, geét% art §e qu §°$P%|‘L:ngé’ t[%ﬁ%t s noé Ld gbgd al

val ue. Ther&b "Jowr con outpu ted

fromthe pul, §§ £ no%‘dg e'ioS' rh'ﬁit ﬁ%@usg%%iﬂﬁrﬁt%gﬁghkﬂg FRLO

drive pul se su jecte

exanpl e of @.ease;dd S\Mabcean' @13@%@1@0%”&% Wntth@ephiegpa&%

motor 108 is driven by the main drive pul se at the ird
detection seehihOdr T3 rcuhe debecti ngss Wbs@ﬁ?e% ng; e deeber esce

threshol d voltage Vconp is detected by the rofation detecting circuit

109. section flag KKT1. That is, the control circuit 104 resets
the pulse down counter circuit 103 at the timing in synchronism
with the first detection section flag KKT1l. According te the
embodiment, the pulse down counter circuit 103 continues the
resetting operation during a time period in which the first
detection section flag KKT1 is at high level, and stops the
resetting operation when the first detection section £lag KKT1
is at low level, and starts again the counbing operation from
the initial value. Thereby, the pulse down control signal DOWN
is not outputted from the pulse down counter circuit 103, and
therefore, the main drive pulse Pl is not subjected to pulse

down.

Fig. & shows an example of a case in which in the
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In this case, the third detection section flag KKT3 of the control
circuit 104 is set thereto at a timng in synchronismwth the
detecting signal at the third detection section T3. The control
circuit 104 can determine all of situations of the first detection
section Ti through the third detection section T3, and therefore,
resets the pul se down counter circuit 103 by using the third
detection section flag KKT3. That is, the control circuit 104 resets
the pul se do¥PPIYGRCEr "Eiercthid stEBPHY MPRPRJG I8NnlS PHéHPBAYSFR&MEATt he
third detection section flag KKT3. In the enbodi nent, the pul se down
counter ci r BT IVELBEI RNt RuBke FRALR GEEPETIRG &R bh U dSrG R me
period in which the third detection section flag KKT3 is at high

| evel , stopsStHel SSEEERHY ot a‘ﬁfﬁﬁe%‘%ntqwhf’&ijr Yo Het®ctVicoRPs &t i on
flag KKT3 is_ at lt\% Eevel, and starts the counti r_lg oBer ation again
from the i nifFei® ¥, "R EPEBY IO HIETSGF SBI dOWFSntPSl  si gnal DO
is not outputted fromthe pul se down counter circuit 103, and
therefore, the mai'f {F?}lsvé?a B stg’eP’ihf%é:HSFegEﬂo?”eéFéHl‘P% tap TP Rh.
Fig. 7 shows_an exanpl.e in a.case in which 'hn t he enbodi nent, when

|
the steppi ng-'Hot 8?“& i & endy theSHai h%l’?‘?t\P_e Pul &e *PI" "4t *lny
SRTERHC AR P MV

section T3 o?yrﬁper rotation

c
1

si gnal exceed] he..ref.grence.threshol d . valt,age Vco .S NnQ

detected by ?%%&roglt gtBi'onﬁlaeetCeoc tirr‘?gqL & T CUi Olf(gg.%an 8ejcﬂlgmflﬁlet Ars Rfse,

C
|0 Uhe contrelcBlieiblo . L he, LEESL: 5t eolion SPERL0N LA (KT

t hrough the t etection section are no

Wien the detgGldng .3 ghal; £x¢geding Eﬂ%g&%g%?{ ﬁ%@seettsh%%h%%ev‘&'o&ﬁge

Vconmp is not detected by the rotation clrcul at any of

the first deécﬁﬁ{ﬂeqnc%ik%ﬁbytﬁ%gbhé g1 thided fel £61.00: §8GhLGN T3

of the rotation detecting tinme period, the control circuit 104

det er mi nes nogy¥Nt athHN 18NA HOBLAOSL LOr QMY 4 1L QN 1R HEL B8 dbiMe
pul se P2 fromthe correction drive pul se generating circuit 106 after

an el apse ofcdligdrotatdiin desegt idigihyNEn REhHchdonTHeral), thd@hird
correction drive pulse generating circuit 106 outputs the correction

drive pul se d&ecandntshet bt GLlagKKTRL Chritidi dmbbiimdhty@tebQlsoiiatve t he
stepping notor 108 by the correction drive pul se P2.
counter circuit 103 continues the resetting operation during
a time period in which the third detaction section flag KKT3
is at high level, stops the resetting operation when the third
detection section flag KKT3 is at low level, and starts the
counting operation again from the initial value. Thereby, the
pulse down control signal DOWN is not outputted from the pulse
down counter circuit 103, and therefore, the main drive pulse
Fl is not subjected to pulse down.
Fig. 7 shows an example in a case in which in the

embodiment, when the stepping motor 108 is driven by the main

drive pulse P1, at any of the first detection section Tl through
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At the sane time, the correction drive pul se generating circuit 106
resets the pul se down counter circuit 103 by the correction drive
pul se P2. That is, the correction drive pulse generating circuit 106
resets the pul se down counter circuit 103 at a timng in synchroni sm
with the correction drive pulse P2. According to the enbodi nent, the
pul se down counter circuit 103 continues the resetting operation
during a tinme period in which the correction drive pulse P2 is at |ow
| evel , st op&heHaéirdsdatteiatgonpacat porl whe it heheotedricacts e tdrpvielsul se
P2 is at high level, and starts the counting operation again fromthe
initial val neriqqher@w;etcmixmﬁmadme@éﬁmcsmegqegﬁarenwgwW%lﬁi is
to be outputted after an el apse of the correction drive pul se 92
drive tinme petrese Veewhisnetsedsched by thf tapien SrteRBLFDERET BT
detecting tine period as shown by a broken |line is not outputted, and
therefore, £A&-main drive pul se generating circuit 105 does not
subject the main drive pulse Pl to pulse down, , Further, the
control circuit 104 tdepGagea Pulde ¢enEsnt rotretigndi®4urthe fHe8tmin
drive pul se generating circuit 105 such that the main drive pulse Pl
i s subj ect edet8ciiemnieGiiiose iF9i KESYndRFERPR mEGRt ﬁhdi‘f‘vidﬁﬁe‘gvclrhe
correction drive pulse P2. Therebg, the main drive pul se generating

circuit 105SERhhYes 1R FE? i P96 Prli'se 91 to the main drive pul se
P1 of the drive ener |l arger hy 1 rank (referred to_as pul.se up or
rank up), and dr iWher?ngte ag?'LF’cCcP)éé’Hi r‘?ngFﬁre elx§68§?’?‘? e&g%ult?:elgflr?lﬁ"ge mai n
drive pul se Pl subject to | se up. Lajning a .
relatignshiﬁ 58?“@% Yéiiﬁagtggpgﬁ d?i@?ﬁgdfﬁﬁg%g%rlgdtg? EﬁEaF%fhtion
detecting .t'dg%e&?{r'l 0%1%”91{:.'&%& Oka%,#%%' tRPEF AL 0N 0L -4 16 §h8@9&[‘9
notor 108 in reféerence 1o Fig. 2, en a region drlvenjby the main

drive pul SeT'i’lth§?ﬁ&éiﬁfé&&%§r9yd&e¢é¢%ﬁ deteesd ngs Si@NFe Bration

correspondence W
detecting time period, the control circuit 104 determines

nenrotation and controls to output the correction drive pulse
P2 from the correction drive pulse generating circuit 106 after
an elapse of the rotation detecting time pericd. Thereby, the
correction drive pulse generating circuit 106 outputs the
correction drive pulse P2, and the motor driver circuit 107
drives to rotate the stepping motor 108 by the correction drive
pulse P2.

At the same time, the correction drive pulse generating
circuilt 106 resets the pulse down counter circuit 103 by the
correctiondrive pulse P2. That is, the correctiondrive pulse
generating circuit 106 resets the pulse down counter circuit
103 at a timing in synchronism with the correction drive pulse

P2. According to the embodiment, the pulse down counter
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the induced voltage generated at region a is detected at the first
detection section Ti, the detecting signal generated at region c is
detected at the detection sections T2, T3 (an all owance of drive
energy is larger when the detecting signal is detected at the second
detection section T2 than that of the third detection section T3),
and the detecting signal generated at region b is detected over the
detection sections Ti, T2 by the reverse polarity. That is,

t he det ecti ngiiugnall08 scqggrienat ethedbyeaef tioey eperhtadd @nrohgtlheimet or
202 after cutting the drive pulse, and therefore, the timng of
gener ati ng tperidet &ctwhigh sihgnad rieaducedidtvet hrel fel PBtisdet @ovilavel,
section Ti is characterized in being limted to a region having a
drive all owasttest bhg gesetegreepéramanoviaenr ahal catmieet hgn wirt. heutulse
sur pl us power (alnost stop), and not being generated when there is a
rotational fide sufffighi éavéely, @ndgiterta diie Kiognt2ngepeespbdomisigain
thereto). When there is a sufficient drive surplus power,
since the drismn phg seifisalcvalust. rBrinsibyb,thenelltseedainoret rolesliandliced
voltage is outputted in an inverse phase. Further, by a novenent of
the rotor, &P ghiclofisttieebelottreltng afigrrabn stlaphe off | ¥t celeramitioon
section Tl is inversely proportional to a reduction in the drive
surpl us powetrivg plekfeel? grivad ideipesiad Wowahceiceandbefter anmlvpde
According to the enbodi ment, based on such a characteristic, when the
det ecting si¢nhleeptasipmgetpetinet BreneslodRshevndyemerieadiae t he
first detectjon section Ti, it is determned that the rotational
surpl us powet® | BoFeqiéBHttetd BYd ndNAE A Mty the PalBe dWdXAR FBUsEer
circuit 103 without, Eul,se'down t he driveygul se is made not to be

changed to &U¥5FELP |§&§qutaJQ§ﬂgpp3éﬁg%§ ject the main drive pulse

Pl to pulse down.

Further, the control circuit 104 outputs a pulse up
control signal UP to the main drive pulse generating circuit
105 such that the main drive pulse Pl is subjected to 1 rank
pulse up in synchronism with driving by the correction drive
pulse P2, Thereby, the main drive pulse generating circuit
105 changes the main drive pulse Pl to the main drive pulse
Pl of the drive energy larger by 1 rank (referred to as pulse
up or rank up), and driving at a succeeding time is carried
out by the main drive pulse Pl subjected to pulse up.

Explaining a relationship between the rotation driving
time period or the rotation detecting time period and the
rotational operation of the stepping motor 108 in reference
to Fig. 2, when a region driven by the main drive pulse P1 is

designated by P1, the detecting signal in correspondence with
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Fig. 8 is a determnation chart summarizingly showi ng a pul se contro
operation according to the enbodi nent of the invention and is a
determ nation chart common to respective enbodi nents described | ater
In Fig. 8 a case in which the rotation detecting circuit 109 detects
a detecting signal (induced signal) VRs exceeding the reference

t hreshol d voltage Vconp is shown as determ nation value '1', a case
in which the rotation detecting circuit 109 cannot detect the

det ecti ng sitgmalndyasdedd htpdehgenefaresnee tduieshalid vokeaed WEorhe i s
shown as determnation value '0', a case in which the determ nation
val ue is eithapt'detegtio®'sect o Rdwihesdeeeatrimignaitdred venerated/ar |
and a pattern showing a rotation situation is shown as (determ nation
val ue of firsgidetects otetestedont Tihe distackinat $oEwalsud2eof T3etdhd
detection section, determ nation value of third detection section).
Accor di ng t ¢lirsaeemedidrdve, enerwdds tlizgaer dhehet kb gebediesny sherp L
operation, as shown by the determ nation chart of Fig. 8, when the
det ecti ng siigndpteskasedrnghe Fecrad edadined 1oRr 8aHGI0H W2I¥Q&ﬂabvé5n%ﬁis
detected only at the second detection section T2, or detected only
at the secorfdfedéhéed i drrasdderorediahd Y he anRi FHe détieratiion §48%7bn
T3, the rotation is determ ned as a rotation having an all owance in
the drive ef&n§yatemhattrrgiegih i§rfetePerseve the %EBFEE‘P%(TG’FB”?LH? ank
down. Further, when the detecting signal exceeding the
reference t Hrlashol Y Vet 58 k0 Me LA Het ected in all of the detection
sections Ti through T3, or only the first detection seg%ion Ti. and

the second det ect et FBR FFYAARE PEINS: 1Se4EPCTHE hdVeft FHR°
sections Ti %%d 12% th% gtat%pn_%éggﬁ;ern%neg.as‘% r tf%gonlgéthout
an al | onanc&°6t158 ?ﬁb?lné ¢ HE GFi &gy St o Eh KR otk VS Ry 38
current statg i §,JRIALA! NG W ENOUL CHANALNG LG, M BE DS E SRYLSE P -
induced at the first detection section Tl is characterized in
being limited to a region having a drive allowance to some
degree from rotational driving without surplus power (almost
stop), and not being generated when there is a rotational force
sufficiently (region a of Fig. 2 corresponds thereto).
When there is a sufficient drive surplus power, since
the drive pulse is cut at region b, and therefore, the induced
voltage is outputted in an inverse phase. Further, by a
movement of the rotor, a height of the detecting signal at the
first detection section Tl is inversely proportional to a
reduction in the drive surplus power. A degree of the drive
allowance can be determined.
According to the embodiment, based on such a

characteristic, when the detecting signal exceeding the
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Further, when the detecting signal exceeding the reference threshold
vol tage Vconp is detected only at the first detection section Ti and
the third detection section T3, or detected only at the third
detection section T3, the rotation is determned as a rotation of the
drive energy to the limt, and the main drive pulse Pl is subjected
to 1 rank up. Furt hernore, when the detecting signal exceeding
the reference threshold voltage Vconp is detected only at the first
det ecti on secefererfe voltagrens yenedaet &t medtienf gt détedisl cdesecitiionn
sections Ti through T3, nonrotation is determ ned, after driving by
the correcti 84, ditvis pldtsenPaedt Hemgrdite dotebigidlseswRplis Bedsedtsed
to 1 rank up. As described above, when the detecting signal exceeding
t he ref er encé&ethredhabd byoltiage ivendphe pudetabmadcantar ¢igmst tt1I9S
first detection section Ti, the control circuit 104 or the correction
drive pul se géhkeual Prgseidorni tt0Eries eud sehie patis eodobm beotimnged
circuit 103 such that the main drive pulse P1 is not subjected to
rank down. to 2 digys BRhfaeR e sabbl eendgivri bed operation by a
relationship with a state of a |oad of the stepping notor 108, in a
case of a normal |5&d, Salpax dernrigationoyhattowiimga ¥ Heinddyashering
situation is provided. The control circuit 104 determ nes that the
“drive ener gy 2R eSec €881 3R ¢rEs? o arrovdiite te dihet PBRYdInethel ddse of
the normal | qad, and carrjes out the pul se control such that the
drive energy*BYSRHEMAPA Hf idv depernigapiopschiny serren tte rSARe Howlie

embodiments described later.

In Fig. 8, a case in which the rotation detecting circuit
109 detects a detecting signal (induced signal) VRs exceeding
the reference threshold voltage Vcomp 1is shown as
determination value ‘1’, a case in which the rotation detecting
circuit 109 cannot detect the detecting signal exceeding the
reference threshold voltage Vcomp is shown as determination
value ‘07, a case in which the determination value is either
‘1" or *0’, is shown as determination value *1/0’, and a pattern
showing a rotation situation is shown as (determination value
of first detection section T1, determination value of second
detection section, determination value of third detection
section}.

According to the embodiment, :"m addition to the
above-described operation, as shown by the determination chart
of Fig. 8, when the detecting signal exceeding the reference

threshold voltage Vcomp is detected only at the second

29



Further, in a state of increasing a mninmum|oad fromthe state of
the normal | oad (state of |oad increnment mninunm), the detecting
signal generated at region a of Fig. 2 is detected at the first
section Ti, the detecting signal generated at region b is detected at
the first section Tl and the second section T2, and the detecting
signal generated at region c is detected at the second section T2 and
the third section T3. In this case, a pattern (0, 1, 1) is detected
and the contesecelocapetiguIearridesested rhdymH See sependresaehiahat
the drive ener%y of the main drive pulse Pl is subjected to rank down
by det er ni nisR§titRe T Podaite thératddwcsian] 2actiont e, 46y ECHRSEM bed.
Further, a pattern (1, 1, 1/0) shows a state of a midd|le increnent of
the | oad of ifefldt®iMiag 3he Fakdion hqeinmmipn akidensgl e thg draie of
increasing a | oad of about mddle in a predeterm ned range fromthe
state of th&NREIVMPNHEAE nadsdrtiverPulisehiout s auPonarRESC lar Fut e
(2/0, 0, 1) shows a state of a large increnment of the |oad of

subj ecting the driwveheser gfhesr e ARFRCTIMGVesHiNEe PICHEINEnKERD

Wi t hout carrying out rotation by the correction drive, pulse P2 (a
state of in leéFSg?Ih%e FhrsplRld gedtagralcoy oF Jehegirdt Haflg of the

predeterm ned val ue fromthe state of the nornal load; |limt
rotation), SAGCEEIRR FEFRIQMS 61 B roggn diowkT Qnd¥ dihe & *HoRFSEEHTBh of
driving by the correctiqn drive | se P2 without carryi out
fotation by SAEFIPRG b EhEaehohti GRESSEEER BEERT Shbf WEt iy’ the
mai n drive puls to rank up. . i q. i.s a.flowhart show n
oper ations (@fatsﬁ_egé e‘g%ti‘%c ]T%]FSFCEb?HSr olt garr?cguflzt% rard et he’ 3%%1 %_gls )
$'heCt roni ¢ t&eﬁ!ﬁ%ﬁf{d ageording ;Lo the enbodiment, of the 5@%8@&8 :

e operations o e Stepping notor control Circurt an € anaf og
el ectroni c ti i r.cli e i e .| j
W1 o explt ot PR REEYY S Sl PRI AAL IR sBhed RS malEBLAOR

follows.  yithohf dHahgidg $H€ RSGT hEAFd REGrsuit 101 generates the
signal of the predeterm ned frequency, the dividing circuit 102

generates the tinepigee,sigial constbiedd My t egdof ecgpeaunfy t L@
counting by dividing the signal generated by the
reference threshold voltage Vconp is detected only at the first
detection section Tl and the third detection section T3, or
detected only at the third detection section T3, the rotation
is determined as a rotation of the drive energy to the limit,
and the main drive pulse Pl is subjected to 1 rank up.
Furthermore, when the detecting signal exceeding the
reference threshold voltage Vcomp is detected only at the first
detection secticn T1, or when not detected in any of the
detection sections T1 through T3, nonrot&tion is determined,
after driving by the correction drive pulse P2, the main drive

pulse Pl is subjected to 1 rank up.

As described above, when the detecting signal exceeding

30



oscillating circuit 101, and outputs the tinepiece signal to the
pul se down counter circuit 103 and the control circuit 104.

The pul se down counter circuit 103 carries out the tine counting
operation by counting the tinmepiece signal fromthe dividing circuit
102. The control circuit 104 carries out the time counting
operation by counting the tinme signal and outputs the main drive
pul se control signal to the nmain drive pulse generating circuit 105
to drive to the aederbecstbppsing droobrade08comp is detBesedmtadriieast
pul se generating circuit 105 outputs the main drive pulse P1 to the
not or dri vertke fdupt degBction espoiweTlo thkecadirodotimiughal04 evibehe
control circuit 104 (step S901) . The notor driver circuit 107 drives
to rotate theoBisppraginvedulseddnerehéngainceit ¥e6 passes phe priee
stepping notor 108 is driven to rotate by the main drive pulse 91 and
drives the a#@fTb§oHNEDr &) rpbitiléd Juch tirhertdsymaithdnivaerdeepdl Ag
nmotor 108 is normally rotated, at the anal og display portion 110,
current tineRef spRdgchedtiqeangndodt- the |ike is carried out.

Explaining the above-described operation by a
relationship with a state of a load of the stepping motor 108,
in a case of a normal load, a pattern (0, 1, 0) showing the
rotation situation is provided. The control circuit 104
determines that the drive energy 1is excessively large
(allowance rotation) in the case of the normal load, and carries
out the pulse control such that the drive energy of the main
drive pulse Pl is subjected to rank down.

Further, in a state of increasing a minimum load from
the state of the normal load (state of load increment minimum),
the detecting signal generated at region a of Fig. 2 is detected
at the first section T1, the detecting signal generated at
region b is detected at the first section Ti and the second
section T2, and the detecting signal generated at region ¢ is
detected at the second section T2 and the third section T3.
In this case, a pattern (0, 1, 1) is detected and the control
circuit 104 carries out the pulse control such that the drive
energy of the main drive pulse Pl is subjected to rank down
by determining the allowance rotation similar to the

above-described.
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At a tinme point of detecting a detecting signal exceeding the
reference threshold voltage Vconp, the rotation detecting circuit 109
out puts the detecting signal to the control circuit 104. When
it is determned that the detecting signal exceeding the reference

t hreshol d voltage Vconp is not detected at any detection section of
the first detection section Ti, the second detection section T2, the
third detection section T3, that is, it is determned that rotation
is not carried oufufthem tthearbeen ilon ldet £t Fhorziar etdtte ¢0F piddlss
S902 t hrough S904), the control circuit 104 controls the correction
drive pul seigenenrent A§ erkasd of oeintaigunguthe prnk of ridet MM drivre

pul se P2 by outputting the correction drive pulse control signal. The
correction @Hlve pal seatgernd dnargasinrgd t10BG6 cduepans fheédkdritecti on
drive pulse P2 to the notor driver circuit 107 and the pul se down
count er ci r ¥peeteguinedriangenteom Bhe Aeateodt Foe nergahlopdt &pt8HDH) .

The nmotor driver circuit 107 drives to rotate the stepping notor 108
by the corr @theRt drlilpsapisise appatpen i &ppidngl hottsrsiassiditieves & he
anal og di spl.ay portion 110 by bei n% driven to rotate by the
correction dRFge Wr§@ep'2.°fr%%? eifpd phevsiegpindgt gt vecsrgy of
rotated, and at the anal og display portion 110, current tinme djsplay
by time han&hSrmatHﬁ‘elei"ﬁéJ‘%%ec%{irF?é&“h&?.‘“’lthwt CaprYiRE R R the
control circuit 104 ouct&j[Juts t.he pul se ur% control_signal UP tg t he

mai n drive %&’l@ée GRAETHI PRI ECRIt5 e B (£ 7 T80B| et e T Pk “Bb7 st ep

S906) . load equal to or larger than a predetermined value from the
state of the normal load; limit rotation), and a pattern {1/0,
0, 0) shows a state of nonrotation of driving by the correction
drive pulse P2 without carrying out rotation by driving by the
main drive pulse Pl and subjecting the main drive pulse Pl to
rank up.

Fig. 9 is a flowchart showing operations of the stepping
motor control circuit and the analog electronic timepilece
according to the embodiment of the invention.

The operations of the stepping motor control circuit and
the analog electronic timepiece according to the embodiment
of the invention will be explained in details in reference to
Fig. 1 through Fig. 9 as follows.

In Fig. 1, the oscillating circuit 101 generates the
signal of the predetermined frequency, the dividing circuit
102 generates the timepiece signal constituting the reference

of time counting by dividing the signal generated by the
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Al t hough the pul se down counter circuit 103 outputs the pul se down
control signal to the main drive pul se generating circuit 105 when a
predeterm ned tine period is counted, and the nmain drive pul se
generating circuit 105 carries out driving by the main drive pul se
subjected to 1 rank down, the pulse down counter circuit 103 does
not output the pul se down control signal when the predeterm ned tine
period is not counted at processing step S907, and therefore, the
pul se down oPsthklaing airveltplPle and etpuwrsr Fhed inapiget spensdop,
908) . At processing step S904, when it is determi ned that the
det ecti ng si GRaIPUEREcEMNRPUer cdfrepehd tandetimben busllt @iecWidor}f - s
detected at the third detection section T3 (rotation is carried out
in the third det eckioRusee PEh cPIntet d resat ridl3 eaxwdgist oA hgek e he
third detection section flag KKT3 in synchronismw th the detecting
si gnal gener §PRUC Y CRETRRIFY P RELiiBE e LiBRPFETe sigHefroButsut s
t he pulse up control signal UP to the main drive pul se generating
circuit 105. APy cigkeifeidP-dri ve pul se generating circuit 105

subjects the nmain drive pulse to 1 rank up (step S911) . At
processi ng step SIOE CRABFC} Cirsuyet ¥nicAcBI¢hAutt Bee ddiec EPRRE Hignal
exceeding the reference threshold voltage Vco is detected at the

second det ecOPBRA SEN PHAOHREiNdotng F U §EIna $HBeR it si e el st
det ecti on sect&on TZ}:, ]éhe control circujt 104 proceeds fo Efloce,ssi ng
step S907. PUulse CRELERLERIRI GO SPRPasBEE VR SPIePET /RIS A RBH T hat

the detectin i gnal_.exceedi t he reference threshald vol tage Vconp
i s detected gggt%}e C{rilrv?t %8&93%[ CohP8 Tt FRRH i PP Tt g‘?)igon is carried
out in the first tection section Tl), thereafter nit is

doter i ned ¢ hat - ¢ MR HEAT G SHgRRIToReEab T g ERELS dPE uirpa’ts the

threshold Vol’ngfxg%r\{gg%lisg LﬂOEO qgg%%tt%g d’%:tivte ecisr%%g.)gqo’l in response

to the control signal from the control circuit 104 {(step S901).
The motor driver circuit 107 drives to rotate the steppingmotor
108 by themain drive pulse P1. The steppingmotor 108 isdriven
to rotate by the main drive pulse Pl and drives the analog
display portion 110. Thereby, when the stepping motor 108 is
normally rotated, at the analog display portion 110, current
time display by time hand or the like is carried out.

At a time point of detecting a detecting signal exceeding
the reference threshold voltage Vcomp, the rotation detecting
circuit 109 outputs the detecting signal to the control circuit
104.

When it is determined that the detecting signal exceeding
the reference threshold voltage Vcomp is not detected at any

detection section of the first detection section T1, the second
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detection section T2 (rotation is not carried out in the second
detection section T2) (step 3909), the control circuit 104 proceeds
to processing step S904. Further, the control circuit 104 sets the
first detection section flag KKT1 at a tine point of detecting the
detecting signal exceeding the reference threshold voltage Vconp at
the first detection section Ti. At processing step 3909, when
it is determned that the detecting signal exceeding the reference
t hreshol d voktage dcoapticn T2t €bt ediat deltecsbonrdctiretd) dmaseictsi on
T2, the control circuit 104 sets the second detection section flag
KKT2 at a tiitreipodetterofinddt eltdti ngthheodetsecoitngasiptalousx Esedi g t he
reference threshold voltage Vconp at the second detection section T2.
The control reotatint déddctriosptirddiea tOuisteps $E08fthrvegh%d) dovire
counter circuit 103 by the first detection section flag KKTL,
t her eaf t er, cpnooeledsiteiigr obekstarg roflep t3e0Torseepi@nidyive pulse Fjg,
10 isa flowchart show ng operations ofthestepping notor control
circuit andgeherapiaidogiskett ridi totdutpptethe awrordthep tdrigehenlse
enbodi ment of the invention. A block diagramof the other enbodinent
i s the saneP3sbFiqutpitting Hreocessisigonhersemmpudset posaodf SFIREl9 are
attached with the sane notations. According to the other enbodi nent,
at processi A§estapection drive pulse generating circuit 106 outputs the

correction drive pulse P2 to the motor driver circuit 107 and

the pulse down counter circuit 103 in response to the control

signal {step S905).

The motor driver circuit 107 drives to rotate the
stepping motor 108 by the correction drive pulse P2Z. The
stepping motor 108 drives the analog display portion 110 by
being driven to rotate by the correction drive pulse P2.
Thereby, the stepping motor 108 is rotated, and at the analog
display portion 110, current time display by time hand or the
like is carried out.

At the same time, the control circuit 104 outputs the
pulse up control signal UP to the main drive pulse generating
circuit 105 to subject te 1 rank up (step 3906).

Although the pulse down counter circuit 103 outputs the
pulse down control signal to the main drive pulse generating
circuit 105 when a predetermined time period is counted, and

the main drive pulse generating circuit 105 carries ocut driving

by the main drive pulse subjected to 1 rank down, the pulse
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S904, when it is determ ned that the detecting signal show ng that
rotation is carried out is detected at the third detection section
13, the control circuit 104 resets the count val ue of the pul se down
counter circuit 103 by outputting the reset signal to the pul se down
counter circuit 103 (step S1001). At this occasion, the control
circuit 104 sets the third detection section flag and resets the
pul se down counter circuit 103 at a timng in synchronismtherew th
by using t he®PYAGORRLEE £i fuigol it des aeterttipng theerwleretaimeprnsizgdal
showing that rotation is carried out at the third detection section
T3. TR&PREF ("BED Ehfe RIGAREBFMEIaC Gitine 1K dics dsrstt Faveted gt
proceed to processing step 5911. The other constitution or Rrocessing
is simlar t B PRAASIOF T452 SBblred bk §BFT T S nHtsdPibTR down of themagn 11
is a flowhart  showi.ng operations of the stepping notor control
circuit and Fﬁév%ﬁﬁﬂﬁg of R SREELER P deéeREcHTHiI-ng B b- still ot her
enbodi nent. A bIog\ di agram of the still other enbodinent is the sane
as that of Fig. 1°%aRtPercddssiiiy fA% sinendd Lagisdeaningqthat they
10 are attacged %g'.th t he Sflrre not ati ons. Accor di ng to the
still other ERbBTiMENSIITE! i TESALPt vieFaivaerae Procasst nyestads

3905, the COGESCtﬁgneﬂfi e puls neratin Qircuit:is .riven py t he
correction df fo% 8% eﬁ%f’dt#'}fetgﬁlgé'ﬁrao‘%ﬁ GaAPet*EPR G (195N
reset by t heigocra&%gteti:{ %Qltd{ril ¥ge pclllul:l.%g c@%eg%ggg S?é]é%g‘%)l ’T35 Petrh%acf‘,énegfolt he
circuit 104 sets the third detection section flag KKT3 in
synchronism with the detecting signal generated at the third
detection section T3, further, outputs the pulse up control
signal UP to the main drive pulse generating circuit 105.
Thereby, the main drive pulse generating circuit 105 subjects
the main drive pulse to 1 rank up (step S811}.
At processing step $903, when it is determined that the
detecting signal exceeding the reference threshold voltage
Vcomp is detected at the second detection section T2 {rotation
is carried out in the second detection section T2}, the control
circuit 104 proceeds to processing st.ep 5907.
At processing step $902, when it is determined that the
detecting signal exceeding the reference threshold voltage
Vcomp is detected at the first detection section Tl (rotation
is carried out in the first detection section T1)}, thereafter,
when it is determined that the detecting signal exceeding the

reference threshold voltage Vcomp is not detected at the second
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control circuit 104 proceeds to processing step 3906. The ot her
constitution or the processing is simlar to that of the

above- descri bed enbodi nent. As descri bed above, according to
the stepping notor control circuit according to the enbodi nent shown
in Fig. 1 through Fig. 11, rank down is nmade not to carry out
unnecessarily, and therefore, a nonrotation state can be prevented
from bei ng brought about even when the drive allowance is changed by
vari ati ons idettheist eppiign Tt optatridrhis hbkearried outRur theesgcansen
when the drive allowance is changed irregularly by variations in the
st eppi ng noteteotidhedctabn Wheelstkpad?0d) f ithm pahseodaimcpibhild ti ng
control is carried out and nonrotation state can be prevented from
bei ng brouglptcabeds . to proceddigg Ifteps R0l ockudichgram:bé apntaial og
el ectronic tinmepiece using the stepping notor control circuit

accor di ng t eiothét Hibediserte ¢firsheddtecenon osgctsioont hag dETdxaih e of
an anal og el ectronic wi stwatch. In Fig. 12, the anal og

el ectroni ¢ tiimeppbetrt igfckdatest ithe thscdbrettiimy siigoal texa@rdny the
generating the signal of the predeterm ned frequency, the dividing
circuit 102 refegenes athrrphohd vphbpieckcwingridl Wenstiasit idegetheon
reference of tine counting by dividing the signal generated by the
oscil l ati ngsgctéairtTH01, the control circuit 104 of carrying

At processing step 5909, when it is determined that the
detecting signal exceeding the reference threshold voltage
Veomp is detected at the second detection section T2, the
control circuit 104 sets the second detection section £lag KKTZ2
at a time point of detecting the detecting signal exceeding
the reference threshold voltage Vcomp at the second detection
section T2.

The control circuit 104 resets the count value of the
pulse down counter circuit 103 by the first detection section
flag KKT1, thereafter, proceeds to processing step 8907 (step
5910) .

Fig. 10 is a flowchart showing operations of the stepping
motor control circuit and the analog electreonic timepiece
according to other embodiment of the inventicn. A block
diagram of the other embodiment is the same as Fig. 1, and
processing the same as those of Fig. 9 are attached with the
same notations.

According to the other embodiment, at processing step
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out the control of respective electronic circuit elenents
constituting the electronic tinepiece and the control of the control
of changing the drive pulse or the |like, the pul se down signal
generating circuit 112 of outputting the pul se down signal for

subj ecting the main pulse to pul se down at predeterm ned period at
each time of counting the tinmepiece signal fromthe dividing circuit
102 by the predetermned tine period and not outputting the pul se
down signal PFROfespensi to defierpuhsed tdewntipr o duittiinggs sirgriasndwiom t he
control circuit 104, the main drive pul se generating circuit 105 of
sel ecting andhautpbetionyisirernbthodtiiredeudctedRt fhoini hbdptenidiont y
of main drive pulses for driving to rotate the notor based on the
control signafci¥uniBhehsoneniviolcrieenit 104 reshbes ddra ectnonaling wé
pul se generating circuit 106 of outputting the correction drive pul se
P2 for drivi ke tRriset deent prunisrocibagdd B3 bheoetputtdngstiymateseitom
the control circuit 104, the notor driver circuit 107 of driving to
rotate the sE&ppth§ordroprlagdewn cespbeeeireuithé0fuistegringd@lpul ¢¢ P1
fromthe main drive pul se generating circuit 105 and the correction
drive pul se PP1§ PER7EHIL cHY eert I ek e tplfsseetelles &hingdetection
106, the stepping notor 108, the anal og display portion 110 driven to
rotate by the*StePhiagd focoresris Bt IavRipPWrheoun i RhFeniffol03 at

di splaying tinme, .and the rotatjion detecting circuit 109 of detecting
the detectin SgRgI 1} FYRERF U FEn HRAEY ity %Yt%énﬂnﬂl?cééla?&tt adeen

accordance with th? C{)ot ation t?j the stepping _notor, 108 in the
predet er mi ne®°1t 8Fi G FEL B (R TSRE 158riggal showingrihathgptating
control ci rc:tLJi tca1r0r4 ids ﬁ#so rhov%ged V\(%ﬁth t he funct,ion as t he

det ection setlidh détef n‘—i‘tng" i FRUFE FEGELRR mSTHE al >whi ch

det ection section ecti signal. i S _dete d, by co ring.the
et ahi ch t he TR FOT G Bct AT & FEETTLY 0B Tqbt TG pBted to
detecting sigpal Qui . 1h i.ng tor, 108 is.rotated and
t he detecti o% seecet%?o\réllI ggo%%% Pgt g%%%n éLt'ec@na%?ﬁe‘coﬁléq’rtilgﬁel%éx
rotation detgelddlgitiye; perd;nd, of ectipng whether s [

not or 108 islgrot at eld'gi sl parstllﬂtiloneﬁ o%%g t%egggeti%qﬁeoﬁgg%%r}%gns
Ti through Tdnssuigxphkai ned with regard to Fig. 2 and Fig. 3. .
The rotation det elcti ng circuit 109 is constructed by a constitution

simlar to that ofrig.rotad h@nodehet kRGwLid Gh dardeserd etk ke fatRnt
Ref erence 1 nentioned above, and is constructed by a constitution in

whi ch when thetomwtanteblt BersiapRiniy thRt hal08 €addue%ieut iREysaRNt
equal to or faster than the constant speed as in a case of rotating

the steppi ngacmimting08o ast it heotlidke embb@imeiteCcta by oskgfBdgra of the
correspondence with the induced vol tage exceedi ng the predeterm ned
ref erence t hseisholatheal tagediveontp iss tdet estedhs andtwhenridfie 1,0tz0i of
t he stepping notor 108 does not carry out the novenent equal to or
fast er than pincesensganie spereeashoneactade. i Wiigchlt heesheppiheg
notor 108 is not rotated or the like, the detecting signal exceeding
t he ref er enceét ttthrtéshekde vioitradenyconp i s not 'detect ed.
According to the still other embodiment, it is
constituted that at processing step $905, the correction drive
pulse generating circuit is driven by the correction drive

pulse P2, the pulse down counter circuit 103 is reset by the

correction drive pulse P2 (step 51101}, thereafter, the
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Further, the oscillating circuit 101 and the dividing circuit 102
constitute signal generating neans, and the anal og display portion
110 constitutes tine displaying neans. The rotation detecting circuit
109 constitutes rotation detecting neans, the control circuit 104
constitutes controlling nmeans. The main drive pul se generating
circuit 105 and the correction drive pulse generating circuit 106
constitute drive pul se generating neans. The notor driver circuit 107
consti t ut es amotopldeinduig Aeansrodeedsher, prdwesssonl Feak riPobi-r cUlie

101, the dividing circuit 102, the pul se down signal generating
circuit 112othke cowtidht bin cuithel@hcaskéngdisns trilag pukbat génehat i ng
circuit 105, the correction drive pulse generating circuit 106, and

t he not or drebpge-deseuibed] ombedimsmitt ut e drive control | i ng neans.

Fig. 13 is atimng chart when the stepping notor 108 is driven to
rotate by supplyihgy dércnibpd dppVe mAcSEdPRs ofo athis reteppébdr ROt n
correspondence with the main drive pul se Pl generated by the nain
drive pul se qpan&pat ¢HRyFuéitr eehardios £o Wt pabadimantf sheyn diy vég. 1
term nal OUT1, the second drive termnal OUT2, and is a timng chart
when the st éppeHghndtior 108 i 53| dennt ¢sroraie Byt skSpl SATY t ABE mai n
drive pulse of a second polarity in correspondence with the main
drive pul se YnDegeR&FBIIS0 Rt FECHBEAT R | ¥ NPT Y@ td8RePERFPIgCRR 1 BRii t
105 to between the first drive termnal QUT1 and the second drive
termnal OUPrevented frompbeing psoughfer@bedt shtRth “WebxEhpI 8ToF%a
case i n which_when the steg ing notor 108 is driven to.rotate by the
main drive puilS¥aB%eofS ChE ‘g‘?‘? g:ty BBE R T43PS AN coh SSHBRURN AL TRt RE t he
mai n drive R |Sﬁ.gl, at the second detection section T2, the
detecting si E“ﬁa *éXteeding the reference threshold vol tage Vconp is

detected by the rotatiaqn detecti.n i,rcuit. 109 ext, al.so he
st eppi ng not or 1ogul|§,cshe(fr’i ven t OWhreglt ;tthee b%/rjtvﬁee anla]i%ﬁ)éazr:?végplﬂwsggaﬁ of
t he second [l ' orre. n .t i I l-sg Pl .
at the secolﬁli?]%«gth %%f%%ﬁgs%%ﬁ%%%%%, %ﬁ%d&%ﬁn@%%ﬁlg\#%ﬁj&g%ng

the referencgJhreshol d yolt gg@\s/%/en bSor8li8G hed. O Aohes § Alatlian

detecting circuit 109. riven by the nmain drive pul se of
the first pQlarbhy nohRofdtith deteLbbpbespeti Mt dd @%@%ﬁ% dridfgugh
third detection section flag 01KKT3 in correspondence with the first
detection segiduen Tl through the third detection section T3 of the
control circuit 109, the second detection section flag 01KKT2 is set
to the control ciregit1404s ad BWLAdMTIdiGgrAmSyACAAORhSIRWM d Tediti®nic
detecting signal. Further, when driven by the main drive pul se P1 of
t he second pdh@piitye uginbitlst sdepehid antsecicnarol | @g 2 KKk driaggh
third detection section flag 02KKT3 in correspondence with the first
det ecti on sext ibahe¥i eddoddught tdfe thiei Luvaetieat, i smowsiect rRonedBudfe e
control circuit 104, the second detection section flag 02KKT2 is set
to the contraol apifogi¢let@4oatcawtigtiwagchn synchronismwi th the

detecting
In Fig. 12, the analog electronic timepiece includes the

oscillating circuit 101 of generating the signal of the
predetermined frequency, the dividing circuit 102 of
generating the timepiece signal constituting the reference of
time counting by dividing the signal generated by the

oscillating circuit 101, the control circuit 104 of carrying
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si gnal . The control circuit 104 is provided with a detection
result when driven by the main drive pulse Pl of the first polarity
and a detection result when driven by the main drive pul se of the
second polarity after having been driven for a predeterm ned tine
peri od, and based on the detection result having a smaller drive

al l onance of the two contiguous detection results (although the two
rotation driving are carried out by being separated from each ot her
by the predergEnthedcentimelpefi sgsrediel vetdect onnieselteiisr @lements
contiguous to each other), the control circuit 104 controls the -pul se
down signal §EeRgEERYtHGIcHRe GileCtIonly tduerienaning Wiretheralt of sthe
prohi bited that the pul se down signal generating circuit 112 outputs
t he pul se do®ANETHhal DEMEL D ti”ﬁé?ﬁiﬂ'ﬁrpldrsiw phe dé kgertdeanylisg €9wreui t
105 after the el apse of the rotation detecting time period. I n
t he exanpl e SfIFRy. IeMBraf i@ réAaavg thyle el maitpuikine e sedsP1deyin t he
first and the second polarities, in the contiguous two detection
results, in Eégﬁa%héPéoﬁPbﬁﬁ@UﬁéleE¥¢nQaS$gﬁaE§ee%@eéﬂﬂﬁg tdean at
reference threshold voltage Vconp are detected at the detection
section T2. WRERCEHEigetleeiing atgpreh &imectl mpurkens dfhe shgepiece

t hreshol d voltage Vcomp .is detected at the detection section T2, the
drive al | onafic8% frapdde Hyddinerererdt 102 i the mredrt ernings: t vk
main drive pulse Pl is subjected,to 1 rankagulse down. In this case,

the control EPFEF t2PFoAChetHiFUS LARE e duhdt Jonshberat Hat TERROMR se
dou Sl sreiebing sl BB e e e S gl 1
The i boar 10 pr e RS AL e A b e T g FhgetREF NS

P e por oy 8 AR AREELAE o fla T8 APRR B) L0 LS FnRg efy et "

time period) , and-con |'s the nmal gﬁa ui t

binct  fhe ool : | ; :
105 to subjegtf %lﬁiﬁ}l‘gék‘s’%xgg%ﬁﬁ%tQLFq@HE%%e%oé‘?PHS&E&%‘n" d1me

or thereafter to 1 ra e main drive pul'se generating

circuit 105 sybigst $ihh81 Bidh @rlievsorpeyoaeﬁféc&j]% éogfiné(heo%lﬁﬁfg@[)ighm _

fromthe successive tinme in response to the puls own siI gna

Fig. 14 shovwarave exaliBbe Qhedatang iduMhikeh idy t be ofhsh.cerhgdi gt
when the stepping notor 108 is driven by the main drive pul sé P1 of

the first potatidoticatddive dilrsst prlebecid onngeoti kit rankbidiensacond
detection section T2, the detecting signal exceeding the reference

threshol d vobhage Yeorgl sigedlectod dne therfdat ati@mn Webegtinagnstdcui t
109, and when the stepping notor 108 isdrivenby the main drivepul sePl

of the secondrpoimrityuitatlo? ke detwind tetrecktoOrhsesidppind dotilrel0s

detecting signal exceeding the reference threshold voltage Vconp is

det ect ed by theespbase dn tdhetreciin dgiwd pelid P1E2om the main drive pulse
generating circuit 105 and the correction drive pulse P2 from
the correction drive pulse generating circuit 106, the
stepping motoxr 108, the analog display portion 110 driven to
rotate by the stepping motor 108 and having the time hand for
displaying time, and the rotation detecting circuit 109 of

detecting the detecting signal in correspondence with the

induced voltage in accordance with the rotation of the stepping
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In this case, after driving by the main drive pulse P1 of the first
polarity, the first detection section flag 01KKT1 and the second
detection section flag O1KKT2 of the control circuit 104 are set
respectively at timngs in synchronismwth the detecting signals of
the first detection section Ti and the second detection section T2.
Further, after driving by the main drive pulse Pl of the second
polarity, the second detection section flag 02KKT2 of the control
circuit 104 is set at timng_ in synchronismw th the detectin i gnal
of the secoMd-ABLABCI DS BEFHRHFAned rotatl onder ettt PERGILe | o

smaller in the detection result detected after, driving by the in
drive pul se P1 ofF”trlih&}eF'r rdte FOMEFG Y i rant- tR8r BT 680 %ylg&ﬂt?g%

The det ect | SHor BRI o™it “BBT I CaPP G 120 TEPBLL 8 R QUL Beth g
et octi on_ SAEEPERTPoAAE or' 1 SPHACHY A RECHETR (0P S Bigs PIBRY t he
exCocd! ng {18 PEPBIEREoPY ki BRI 5 G add "Se G “FaCRoPBEt SHCAF Phast
of the rot atPORCRILONT Rt A pereBhY PERPEELne Mider Bfof RN
of the ot hefthggtt%%}%t%?ﬁgﬁcghuifaggé ég\%ﬁs}%&t@%ﬁé&?%Eodet%ic%&im tse%gfﬁxb

controls to prohi na nerating circu

from out put Lsng,d g Rylgelaun 5t 994k RONBL AL 1h06 JLbRLRG Ateubich the

pul se down signal generating circCuit out put's t'he pul se
si gnal DOMNy ; fhepehyny e Ut SE oW eBhgnaln ML Ch 1 7y QieRYL 68 14 rom
t he pul se down s{)gneﬁ gener at?%grggi rguit 112 in %Frdfrigl’ ng by the %second

polarity in @:hackaf oynd art ohsd ned @y REtLedabYedhienC QREEObn§f 11
prohi biting the pul se control signal DOANN by the control circuit 104

as shown by tarbhgkers laisn8xp Tien L kS €h 0oV 5i @baki genenati pggCig cuit
112 does not generate the pul se down signal at the current tinme and

starts agai n the mperativiorobetaunindgitbei predeiercghpedudtidaebpesi od.
Ther eby, the pul se down signal DOM is not outputted fromthe pul se
down signal cgeseiafting siftlhid thlthatand 4 keref Dire detbet g rideive
pul se Pl is not subjected to pul se down.
described in Patent Reference 1 mentioned above, and is
constructed by a constitution in which when the rotor of the
stepping motor 108 carries out movement equal to or faster than
the constant speed as in a case of rotating the stepping motor
108 or the like, the detecting signal in correspondence with
the induced voltage exceeding the predetermined reference
threshold voltage Vcomp is detected, and when the rotor of the
stepping motor 108 does not carry out the movement equal to
or faster than the constant speed as in a case in which the
stepping motor 108 is not rotated or the like, the detecting

signal exceeding the reference threshold voltage Vcomp is not

detected.
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Fig. 15 shows an exanple of a case in which in the other enbodi nent,
when the stepping notor 108 is driven by the main drive pul se P1 of
the first polarity, at the third detection section T3, the detecting
signal exceeding the reference threshold voltage Vconp is detected by
the rotation detecting circuit 109, when the stepping notor 108 is
driven by the main drive pulse P1 of the second polarity, at the
second detection section T2, the detecting signal exceeding the

ref erence t hr esholfdribéragecVesnplliasidgt ettad thy 01 nd ¢hatdioniding
detecting circuit 109. In this case, first, after driving by
the main dri 9erpriltst0Pgontt itvdef §iopplmsngrat yng mhens hind tdetaratliogn
section flag 01KKT3 of the control circuit 104 is set at timng in
synchroni sm @i-splaheocget@ctlilfgcsngridiutas thre tdiispdadneoriaon- sddei on
T3. After driving by the main drive pulse 21 of the first polarity,
t he detecti n§o%3giPal debasEdan iy reHet 8P ecasse tuhee shbd i oyodie ey Iwdonp
is detected at the third detection section T3, and therefore, the
control circOPRNA0LNYEPBERPhES T ERER 1P heoaptibutry saRpred LiigggmaEns and
it is necessary to carry out pulse up, and controls to subject the
mai n drive purd&a3t 4dve muHsR FRNesatung KjreutpdPbiang threcps ekt igy
signal UP to the main drive pulse generating circuit 105 after the

el apse of th&F+& R1SR gereertiny FPﬁE“b%r}%% FHNSFELYERgIBYYe R YP& n
drive pulse 21 of the first polarity. ) After driving for the
pr edet er ni ne¥CRFIAF P8 POW A t TS AP ndFBiP T R rRadh 1@ Genpidiedes1 of
the first polarity, .by driving e in driy ul se of the second
polarity, th@oé%%éﬁav%%?é%Fpgn 3%5%98ﬁpﬁﬁgboﬁfk L9 ERECR BNt
e saantasfiBial CLfn B CIOUAT. bl W18 GEA LR lone

circuit 112, the control circuit 104, the main drive pulse
generating circuit 105, the correction drive pulse generating
circuit 106, and tﬁelnotor driver circuit 107 constitute drive
controlling means.

Fig. 13 is a timing chart when the stepping motor 108
is driven to rotate by supplying the main drive pulse P1 of
a first polarity in correspondence with the main drive pulse
Pl generated by the main drive pulse generating circuit 105
to between the first drive terminal OUT1, the second drive
terminal OUT2, and is a timing chart when the stepping motor
108 is driven to rotate by supplying the main drive pulse of
a second polarity in correspondence with the main drive pulse
Pl generated by the main drive pulse generating circuit 105
to between the first drive terminal OUT1 and the second drive

terminal OUTZ.
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The control circuit 104 determ nes whether the pul se down control is
carried out based on both of a detection result in driving by the
main drive pulse 21 of the first polarity and a detection result when
driven by the contiguous nain drive pulse 21 of the second polarity
t hereafter. The control circuit 104 controls the pul se down
signal generating circuit 112 not to output the pul se down signal
after the el apse of the rotation detecting tinme period in driving by
the main drive pulrs&i@l 18f thveresksehdwpairaekanp sy ofiet epat rinngh tdhat
the detection signal showing that rotation is carried out is

det ect ed af weendrlievisigpbing moteai HOUrisvérpsdoprobite Hy thegrain
polarity at the third detection section T3, and therefore, the drive
al | onance i siréfalpulssdPt et pdiles8igpwpoilarit imecessgpgondence with
Thereby, the pulse down signal which is normally outputted fromthe
pul se down &hgneirgdnévamupgechcaitt the Bependsietegtpantesrtbynte
control of prohibiting the pul se down signal DOMW by the control
circuit 104tae deecting agomal aRrer i hsursierdora Eirgsarl UMK 3%E
outputted fromthe pul se down signal generating circuit 112 as shown
by a br okenVFPﬁB.lFHE@—eﬁG?@é?YdE% rof ghen gefratEaions’ £Heul 12 188%oes
not generate _the pul se down signal at the current tinme but starts
agai n the cG&APi FFToPEEFEIPIFT PP HICdet BrHiiVEd EPnECYFER BY. the
Ther eby, the pul se down of the_main driveagulse Pl at the current

time is prof@pltEive pulse BEigf the SHRE BRlasdnplie oPrieseqegersr

L on 52 e STBOULIRL M, (16 LRBLAS TRLBL (99 L2, ) ver
deteton so5t! B Thodbesug e DG 951 SHLo0 SEELLED T3 ot
et ence begsbel vl panaomma s 1ok SRLASLES DrLlnd mhalten,

main drive %E§e P1 of the second polarity, at the second detection
section T2, the detecting signal exceeding the reference threshold

vol t age When driven by the main drive pulse of the first polarity,
in first detection section £lag 01KKT1 through third detection
section flag 01KKT3 in correspondence with the first detection
section Tl through the third detection section T3 of the control
circuit 104, the second detection section flag 01KKTZ is set
Lo the control circuit 104 at a timing in synchronism with the
detecting signal. Further, whendriven by themaindrive pulse
Pl of the second polarity, in first detection section flag
02KKT1 through third detection section flag O02KKT3 in
correspondence with the first detection section T1 through the
third detection section T3 of the control circuit 104, the
second detection section flag 02KKT2 is set to the control

circuit 104 at a timing in synchronism with the detecting
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Vconp is detected by the rotation detecting circuit 109. In this
case, first, in driving by the main drive pulse Pl of the first
polarity, the control circuit 104 is not set with the first detection
section flag O01KKT1 through the third detection section flag O03KKT3.
In driving by the main drive pulse P1 of the first polarity,
nonrotation is constituted, and therefore, the control circuit 104
controls the correction drive pulse generating circuit 106 to drive
by the correction drive pulse P2 and determines that it is necessary
to carry out SpaP&k- up, and controls to subject the main drive pul se
Pl to 1 rank pulse up by outputting the pulse up signal UP to the
mai n drive pul se gelecabFrgl GirCuit 106 k¥ twovided efidfse dptegdon

rotation detecting tine period in driving by the main drive pul se P1
of the fi rstrﬁﬁp%gi%%?n driven by the main drive pulse Pl of the first

polarity and a detection result when driven by the main drive
pulse of the second polarity after having been driven for a
predetermined time period, and based on the detection result
having a smaller drive allowance of the two contiguous
detection results (although the two rotation driving are
carried out by being separated from each other by the
predetermined time period, the detection results are
contiguous to each other), the control circuit 104 controls
the pulse down signal generating circuit 112 by determining
whether it is prohibited that the pulse down signal generating
circuit 112 outputs the pulse down signal DOWN to the main drive

- pulse generating circuit 105 after the elapse of the rotation
detecting time period.

In the example of Fig. 13, in driving by the main drive
pulses Pl of the first and the second polarities, in the
contiguous two detection results, in both thereof, the
detecting signals exceeding the reference threshold voltage
Vcomp are detected at the detection section T2. When the
detecting signal exceeding the reference threshold voltage
Vcomp is detected at the detection section T2, the drive
allowance is large, and therefore, it is contrclled that the

main drive pulse Pl is subjected to 1 rank pulse down. In this
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After driving for the predetermined time period after driving by the
main drive pulse P1 of the first polarity, the second detection
section flag 02KKT2 of the control circuit 104 is set at timng in
synchronismw th the detecting signal at the second detection section
T2 after driving by the main drive pulse P1 of the second polarity.
The control circuit 104 determ nes whether the pul se down control is
carried out based on both of the detection result in driving by the
mai n drive pulsse e afonthel fairstii pol @ ipeymahs drove doentrngueushibit
detection result in driving by the main drive pulse Pl of the second
pol arity theheaftier pulse downAlilghaligiensitenidy ioieguio W@t attgditibytlide
mai n drive pulse Pl of the second polarity, at the second detection
section T2, puieedétvec biingakitgnale erdeedliing phiese gkereatindg hiesiig d
vol tage Vconp is detected, in driving by the main drive pul se Pl of
the first pdltari tTherebe, Nt gudbe otpvrs s¢gnstl i gareedf iandiriean ef bk,
the control circuit 104 determ nes that the drive energy is small and
pul se down iottpotsnevegsdry, dewnd Gonel oPEWN He pbeseatowiriyegnal se
generating circuit 112 not to output the pul se down signal DOM in
accor dance wenhrahend iciiragiatl Obhatiert hewpuinge thiowrede gaetingenei®d i ng
circuit 112 outputs the pul se down signal DOM after the el apse of
t he rot ati oredéredrifngr tthme loost od the wrtiatieg defechengdgine geriedbul se
P1 of the second polari t¥. _ ‘Thereby, the pul se down si Snal DOMN
out putt ed fragsh et prlséhgomwm sidghue ryeiver aenerpidingcgireuit? 108 e
background art is not outputted by the control of prohibiting the
pul se down SUEASFTBORNBHY EREVEBHEFDFLQWRUTESIFF AaSUSRBTRL 15y Eane
broken |ine. The pul se down signal generating circuit 112 does_not
generat e t h@TpiPeEcybviFr diyrial*aat PRESEWHIENt TRFe B EiyPt BUARI n
the operation of counting the predeferm ned tinme period. Thereby, the
Ul s down SeGRER OBINGFCh TB £65 1 Gut Bactd Srre SHES dingoel of
the rotation d tecLi n%ti rrg $eri od and after trpe el agseoofe Lche
correction dAfVePPufse W2 ot T e RRCTRATIIE BEM S HOWA SBYCT e thr 5REn
line is not oytpubled JIQmthg.Pul se
Fig. 14 shows an example of a case in which in the other
embodiment, when the stepping motor 108 is driven by the main
drive pulse P1 of the first polarity, at the first detection
section Tl and the second detection section T2, the detecting
signal exceeding the reference threshold voltage Vcomp is
detected by the rotation detecting circuit 109, and when the
stepping motor 108 is driven by the main drive pulse Pl of the
second polarity, at the second detection section T2, the
detecting signal exceeding the reference threshold voltage
Vcomp 1is detected by the rotation detecting circuit 109.
In this case, after driving by the main drive pulse PI

of the first polarity, the first detection section flag 01KKT1
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down signal generating circuit 112, and therefore, the main drive
pul se P1 is not subjected to pul se down. According to the

ot her enbodi nent, even in a case in which the rotation is carried out
normal ly by rotation driving by the main drive pulse P1 of the first
polarity, when rotation is not carried out by rotation driving by the
main drive pulse P1 of the second polarity, the control circuit 104
controls to prohibit pulse down after driving by the correction drive
pul se P2. Furichdhe pacentk d¢seetidommsecssot tflelg O hkKBhaif]l ehe drdntaol

al l owance in the rotation detection operations contiguous to each
other, in a emE@tnlithiehseheerpeativwelyal plusigsoesyichromibh washin a
case of generating the detecting signal exceeding the reference

vol tage at tHee fqer%%tél%q adEnghs sektthenf st idetaat rraisschgomitheod
carrying out pulse down, the drive pulse is nmade not to change to the
drive pul se HRist§oPrAciination eerligp TThatursherhefegnt @olvigiar by t
104 controls the pulse down signal generating circuit 112 not to

out put the puts&FGonArsTYyilsgt Pot ﬁgrth%aﬁcan@a&@arﬁtm et taesopdl se
down is needed in the detection result having the smaller drive.

al | onance. detectipprsestimn &LagxXK&TRi af the FPABred i renst 104 is
determ nation chart of Fig. 8, in the rotation detection operations
conti guous tedEntBtingr 17 synFRECRETR L Fh AhreddiactenIt HETEpR AthBN of
a smaller allowance, when the detecting signal exceeding the

ref erence t hFESHS ge%ﬁja?@es‘%ﬁhﬁni%z'det ected only at the second

detecti on section_J2, onl t the seco det ecti Qn section T2 and

the third detecti SREsaee R yf_éfo‘fﬂé:erﬁ%m A e g??ﬁ%&%{%ﬁs& €
rotation navild 3aal MRREE, Iy %ﬁﬁcgg” Ve SPRIDB. RS o4 TR TiGLLve

pul se Pl is su jeg e

polarity, and therefore, the control circuit 104 determines
a control content of the drive pulse based on the detection
result. The control circuit 104 detects the detecting signal
exceeding the reference threshold voltage Vcomp at the first
detection section Tl after driving by the main drive pulse Pl
of the first polarity, and therefore, (that is, the detecting
signal exceeding the reference threshold voltage Vcomp is
detected at least at the first detection section T1, and
therefore}, after the elapse of the rotation detecting time
period, regardless of the situations of the other detection
sections T2, T3, the control circuit 104 controls to prohibit
the pulse down signal generating circuit 112 from outputting
the pulse down signal DOWN at the timing at which the pulse
down signal generating circuit 112 outputs the pulse down

signal DOWN. Thereby, the pulse down signal which is outputted
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In other case, the pulse down is nmade not to be carried out. For
exanple, in the detection result having the snmaller drive all owance,
the detecting signal exceeding the reference threshold voltage Vconp
is detected at all of the detection sections Tl through T3, or only
at the first detection section Ti and the second detection section T2
(that is, at least the detections sections Ti and T2), the rotation
is determned as a rotation which is not provided with the all owance
of subj ecti figonhhenedpiiVee elvengyidralr aadeding anduiiel Linedrisirat e i s
mai nt ai ned wi t hout changing the main drive pulse Pl. Furt her,
in the detebyi ore reesohtl pahdnigyt be siatkerowrd wetal$ owanevtpwkicst t he
detecting signal exceeding the reference threshold voltage Vconp is
det ect ed onby fie tdvatipi stf epbibivingssbei pRisH cantdreheighii gDOWN
detection section T3, or only at the third detection section 13, the
rotation isbgdther pantedlas raulbotl@di anslofwrt he alBatkendringe e gylse he
pul se down is prohibited, and the nain drive pulse Pl is subjected to
1 rank up. down signBlraenerating chacwidt b2 deR s meugenaFareidgiea helse
smal l er drive allowance, when the detecting signal exceeding the

ref erence t HPUE ARGt Hee CVEBRRE témel@pdot e tom 9 iay Chhepprakion
detection section Ti, or when the detecting signal exceeding the

ref erence t REcEhBItdng Sheqyedvtermpiiad higte BR¥ g edThgreRyy oie pRbse
detection sections Tii through T3, the nonrotation is determned and
the pul se dERK"i SLGHA3hPYMN &d, Pt {RHEPHEFRA r’fﬁoﬁyt}?%é’uéé? ) BHIRFT ve
pul se P2, the main drive pulse 21 is subjected to Cléfr}g(p

As descri be@®BB5¥eing ﬁlFﬁ%l’?jétlgctF%% trht?§8if?r‘f’1a\ﬁhﬁgm?h‘é Fl BRI i ve
al l owance in_the rot at n detecti o rati ons contiguous to each

ot her, when flhésdré‘ftécstu E‘T’ N4 pB “H"g the reference threshold
vol tage Veonp is ﬁa& igé S%Sﬁﬁ%rlegxf‘mafe OEI £ tarS(tgtlnd% eCt;[l ec%gp Ti,

the control circu pr O omm si gnal

generating gir ?iﬁe%zgﬂérﬁj@hguépe"gp&lna%o%% Pys S8 ng%nsbg@e MRiAS

not to carry ou
drive pulse Pl of the first polarity, at the third detection

section T3, the detecting signal exceeding the reference
threshold voltage Vcomp is detected by the rotation detecting
circuit 109, when the stepping motor 108 is driven by the main
drive pulse Pl of the second polarity, at the second detection
section T2, the detecting signal exceeding the reference
threshold voltage Vcomp is detected by the rotation detecting
circuit 1089.

Inthis case, Eirst, after driving by themain drive pulse
P1 of the first polarity, the third detection section flag
Q1KKT3 of the contrel circuit 104 is set at timing in
synchronism witﬁ the detecting signal at the third detection

section T3. After driving by the main drive pulse Pl of the
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Further, driving by the correction drive pulse 22, or the rank up
control is denied out in accordance with the determ nation chart
based on the detection result of the respective polarities.

Fig. 17 is a flowhart show ng operations of a stepping notor control
circuit and an anal og el ectronic tinepiece according to the other
enbodi nment . The operations of the stepping notor control

circuit and the anal og electronic tinmepiece according to the other
enbodi ment wEkrsheodrplty nédeidetdattant ssiomal edereenidogt theirgfepends g.
3, Fig. 8 Fig. 12 through Fig. 17 as foll ows. In Fig. 12,

t he oscil | at FRge1dlcuiveliage gesapatiesdeiretedgntl the thedprdetettdon ned
frequency, the dividing circuit 102 generates the tinepiece signal
constituti ng3efel el dr @éndet hsrafiore ctgl%wlﬁgot}yctﬁqnicii Het dReenigesl
generated by the oscillating circuit 101 and outputs tinepiece signal
to the pul setBdwihgi §ride yekseacents emptliend i iameceeacpioreirry
circuit 104. The pul se down signal generating circuit 112
counts the tPHEFUEEE B gRBf FYERCLRAPWPIRGg LER rmeaiint drbe audsedlri es

out the tinme counting operation. )
to 1 rank pulse up by outputting the pulse up signal UP to the

main drive pulse generating circuit 105 after the elapse of
the rotation detecting time period in driving by the main drive
pulse Pl of the first polarity. |

After driving for the predetermined time period after
driving by the main drive pulse Pl of the first polarity, by
driving by the main drive pulse of the second polarity, the
second detection section flag 02KKT2 of the control circuit
104 is set at timing in synchronism with the detecting signal
at the second detection section T2.

The control circuit 104 determines whether the pulse down
control is carried out based on both of a detection result in
driving by the main drive pulse Pl of the first polarity and
a detection result when driven by the contiguous main drive
pulse Pl of the second polarity thereafter.

The control circuit 104 controls the pulse down signal
generating circuit 112 not to output the pulse down signal after
the elapse of the rotation detecting time period in driving
by the main drive pulse Pl of the second polarity by determining

that the detection signal showing that rotation is carried out
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The control circuit 104 carries out the tinme counting operation by
counting the tinme signal and outputs the main drive pul se control
signal to the main drive pulse generating circuit 105 to drive to
rotate the stepping notor 108 by the main drive pulse Pl. The
mai n drive pul se generating circuit 105 outputs the main drive pul se
P1 of the first polarity to the notor driver circuit 107 in response
to the control signal fromthe control circuit 104 (step S901). The
mot or dri veisciietmatedlaftelr idréying notthrenz ire detiepppwgpandilopt 108 by
the main drive pulse P1 of the first polarity. The stepping notor 108
drives the Ahapbgodrsplvagt pbetthdnd teoesli yepagidn Tonand therafareny
the main drive pulse P1 of the first polarity. Thereby, when the

st eppi ng notbp BO8VEsahbPAlidey ot Htadd, HC tHE anEiseg WivEplidy BB ti on
110, the current time display by the tinme hand or the like is
carried out eCessSaryat a tinme point of detecting the detecting signal
exceedi ng the reference threshold voltage Vconp, the rotation
detecting circui tTREI§OBut ftiEs RSty | HPrgilgithido thetebhtt ol
circuit 104. The control circuit 104 carries out the follow ng
processi ng BRERWLHR{ £RENdieaPrdhe RBCFLBne t Seirtabing rd et Feht? ti me
provided by driving to rotate by the main drive, pulse Pl of the first
polarity, ahd tHe® BE"é‘i’ie(?nbﬂéth&c?‘?‘btrFqle%IHroéﬁb%‘%@%FEEéﬂilﬁﬁ Foe

(cont | guous) provided by (AL1d.09 10, 12130 BY NG 4o, Rile P!

the pulse down signal DOWN is outputted from the pulse down
signal generating circult 112 as shown by a broken line. The
pulse down signal generating circuit 112 does not generate the
pulse down signal at the current time but starts again the
counting operation of the predetermined time period. Thereby,
the pulse down of the main drive pulse Pl at the current time
is prohibited.

Fig. 16 shows an example of a case in which in the other
embodiment, when the stepping motor 108 is driven by the main
drive pulse Pl of the first polarity, in any of the first
detection section Tl through the third detection section T3
of the rotation detecting time period, the detecting signal
exceeding the zreference threshold wvoltage Vecomp is not
detected by the rotation detecting circuit 109, when the

~ stepping motor 108 is driven by the main drive pulse P1 of the
second polarity, at the second detection section T2, the

detecting signal exceeding the reference threshold voltage
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That is, in driving to rotate by the main drive pulse P1 of the first
polarity, when it is determ ned that the detecting signal exceeding
the reference threshold voltage Vconp is not detected at any
detection section of the first detection section Ti, the second
detection section T2, the third detection section T3 fromthe
rotation detecting circuit 109, that is, it is determned that the

tati [ t [ t t 3902 ,th h 3904), th t
Ciroui t 104 DEPPE 66 BGEoTH! B3EPe) “Hy d0rpaE Lrig b EO1 T bokion

arive pul e controf g anal, Lo Ul coffgelion, gl e pulec generatin
Po 1o Phe roPbrot Fhentta Bl dxides PhE e RIS SR T hhY &l ©
S enni g ot with ghe AV IEE TR RS0 KBEe fol Tibg (RErEENEERAh BrEotiiLe 1
Totate by tnacESyHah, BBBLEM Tat P Tereby. i he Steppi ng. motor
Lo & ool oy oy Tk DEp8 Y Ohdl R ROE! piflod Ln ORCLIESN

the sanme ti olé{l‘j]ecy‘io'hto%%tﬁjc{ 1 19?‘1158?,%?‘58%%%.1% KediR D% pe

out putting the pulse up control signa e main drive pul se

generating cpiguidy J@iﬁ:cg.ﬁtteﬂtﬁg():@ntrols th& }CBQEQ&E&GM&G aﬂ%

signal generating circuit 112 outputs the pulse down signal to the
main drive pgéﬁ@re&%%réﬂd?ﬁtc%déﬁbtdé% %HetéJEﬁ:e'c%iSHlH}Ii%Q Fflset he

predeterm ned tine périod, and the main drive pul se generating

circuit 105 dpiapRSadhaniPbarci 1Pe IMBLAesd ML HW 38y gatied o 1
rank down, when tine is not counted for the predetermned tine period

(80 seconds asg@bdthgnd eotdidjerbadiclily) dr e PROELPSI 101 R OGS,
t he pul se down signal generating circuit 112 does not output the

pul se down sugmal quiand tihertdkasid,sepud segloWIPGio the maahridrievailpel se
is not carried out (steps 3907, S908). At processing step 3904,
when it is deteemtied tdiatuiteldgt eftengtiseé gabdpsxcefdiing tbeation
reference threshold voltage Vconp is detected at the third detection
section T3 (detettdag himheariirddidelrdet nonbs édiei naid3)rivehputantiilol
circuit 104 sets the third detection section flag KKT3 in synchroni sm
with of the first polarity.

After driving for the predetermined time period after
driving by the main drive pulse Pl of the first polarity, the
second detection section flag 02KKT2 of the control circuit
104 is set at timing in synchronism with the detecting signal
at the second detection section T2 after driving by the main
drive pulse Pl of the second polarity.

The control circuit 104 determines whether the pulse down
control is carried out based on both of the detection result

in driving by the main drive pulse Pl of the first polarity

and the contiguous detection result in driving by themain drive
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the detecting signal generated at the third detection section T3 and
outputs the pulse up control signal UP to the main drive pul se
generating circuit 105. Thereby, the main drive pul se generating
circuit 105 subjects the nmain drive pulse to 1 rank up (step 3911).
At processing step S903, when it is determ ned that the detecting
signal exceeding the reference threshold voltage Vconp is detected at
the second detection section T2, the control circuit 104 proceeds to
processi ng Btepe 912 the secgpd potarddiv,(hefeqft€§12, the control

circuit 104 determ nes whet her .the detecting.signal exceeding.the
ref erence t hr esh$irGPoBeR gggnw&r‘(ﬁ“i o ﬁ@F@E‘?‘gHYi § Rt iqrétvedg{l&‘?t i on

section 1 Gibeihe oLl s L e, [LLst dotsol o seE i an ey . Lhe
O (e S2ORLBBLEELL v AT L3 051 RO EL e AL SR R0

derect o0 gLl e GEL 0y R 0B, Thd Bk AL 0 51
PLP, 3907, WASneL ol SpEL S e S 051 oEL ol e £ 0

detect ion seation Tl (KOLaeds] nLhg, {i/o delsatian: sactiany Ml the

control circui pr ohi € pul sé"down signal generating

i it 112 . j I .
;Ir gggls_si ng Sﬁgﬁ&%g&é%@%i&?ugg%eoyg?%gﬁggséf%s tgl%é2 oFentde((::?PtnrgOl?it gnal
exceedi ng t BR. HhSERRGA éan%‘i%érger\éQli}l@Qﬁr\éﬁggﬁlbsrug‘pEo@t%%q:%eat

t he second detection section (not rotated In the second detection

section T2) ,afi&kiolh diyndet®iul Nedhddbiahbe wdehadld DomSh@Ral which
exceedi ng tﬁe reference threshold voltage Vconp is detected at the

first detecthenpuigetdddi shignal QeteddtiAgtdiechit $2 dritpRitbatheSpEldeONn
TI), the control circuit 104 proceeds to processing step S904 (step
S909) . Furt he#in dih@agopdwDlarGif Cthid <1Q4sseds thBerdtdistordekestt DNy
section flag KKT1 at a tinme point at which the detecting signal
exceedi ng t heme pketedda dhrvashdydthehzagelnicenmlise kebécttedsatoriche
first detection section Ti.

polarity.

Thereby, the pulse down signal DOWN outputted from the
pulse down signal generating circuit 112 in the background art
is not outputted by the control of prohibiting the pulse down
signal DOWN by the control circuit 104 as shown by a broken
line. The pulse down signal generating circuit 112 does not
generate the pulse down signal at the current time but starts
again the operation of counting the predetermined time periced.
Thereby, the pulse down signal DOWN which is to be outputted
after the elapse of the rotation detecting time period and after

the elapse of the correction drive pulse P2 drive time period

as shown by the broken line is not outputted from the pulse
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At processing step s909, when it is determ ned that the detecting

si gnal exceeding the reference threshold voltage Vconp is detected at
the second detection section T2 (rotated in the second detection
section T2), the control circuit 104 sets the second detection
section flag KKT2 at a tinme point of detecting the detecting signal
exceeding the reference threshold voltage Vconp at the second
detection section T2, further, the control circuit 104 prohibits that

the ul se do i t 2 n he I down
LTl 25, SO A OSRAL LIS 107 SEnet B oYl a8e

above- descrlQﬁﬁv@rp%qgasp:{lglsatno%agnb?é@%%t ebmhaed tHopp . period (80

seconds in the enbodi nent), the pulse down control of the main drive

pulse Pl may be gakbi-gthdub thasefePRrBobERdld, Oferflh ¥idigel¥ ﬁﬂl%h”a' n
drive pulses P1 of the first and the second polarltles

this way, wheRe thRhERibA fh@adrive Qld QWaRLE PR ONE POl A a&yvﬁa@%yand
there is not the drive allowance on other polarity side as a result

of detecti ngtROtAL O DY gﬁwéng BY & riRLp p@fl'a\f@t ulig@nFot fulone
down is prohibited. That Is, pulse down is nade to be prohibited in

other than ajsase d:efkﬂ&*éldcdshﬁ Bor®tatibhdian g8 B {Ne makh Qnaneas, 10 t he
both polarity sides in the contiguous rotation detecting results, and

therefore, eperovtas sdeorll bveaal dovwaneecshiddar sifonid hear espactiisve
polarities by variations or the |like of the stepping notor, the

proper pul setd@umohepdt rpllseadohe ag8et iRdvady. by the cofﬂe@tl_&s d:S v
fl owmchart show ng operations of a stepping notor control circuit and
an anal og el petsoric t Fusflieage iactios datpctaont hesulama@di hensmaif1 drhe
i nvention. A block diagram of the other enbodinent is the sane as
Fig. 12 and grioessiligsatde sanetas timseieh Figtedtiocar eopétaciet
wi th the sane notations.
contiguous to each other, in a case in which the rotation
surplus power is small as in a case of generating the detecting
signal exceeding the reference voltage at the first detection
section Tl, by maintaining without carrying out pulse down,
the drive pulse is made not to change to the drive pulse having
the smaller energy. That is, the control circuit 104 controls
the pulse down signal generating circuit 112 not to output the
pulse down signal at other than a case in which the pulse down
is needed in the detection result having the smaller drive
allowance.
For example, explaining in line with the determination
chart of Fig. 8, in the rotation detection operations
contiguous to each other, in the detection result of the

operation of a smaller allowance, when the detecting signal

exceeding the reference threshold voltage Vcomp is detected
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According to the other enbodi nent, at processing step S904, when it
is determned that the detecting signal exceeding the reference
threshol d voltage Vconp is detected at the third detection section
T3, the control circuit 104 prohibits that the pul se down signal
generating circuit 112 outputs the pul se down signal (step S2001).
Thereafter, it is constituted that the control circuit 104 proceeds
to processing step 8911. Further, at processing step 8912,
when it is term t t t iLng. si gnal e ' t
reference t%r%égha(r)q gﬁ\gﬁe{ag%% C@%S?‘fgl?rgtsﬁg?m e?gétoerdélgjfeftqlﬁ;gﬁ rggfond
detection s Lan: Ti di [ { Lon .S : ct in
the first derSerrim SoerPohia P Cectuti ol o de el e o
whet her the i ' - di £r.ence, threshal.d ;

vol t age Vcor?%%%g%e[%ctﬁgggl nt eglgh%lr tég?%{l:ﬂ on gecltli on 13 at
preceding ti m\/\ﬁé tated.ln._thesthi tion ke d3 at
pr ecedi ng tit%)(gl e%ﬁ%{:&fs ge?%% E%a%gdd%ﬂ};{ gﬁggé gg't ect?]%é%si gnal
exceedi ng the neeqbhgeshold voltage Vconp is detected in the
third qetectig%ﬁgg%ﬂ on T3 at preceding tinme (rotated in the third
detection sectionrJ3+fk, RI-8eE0: 1Y Shw@)dwhhfs GaRk At Ebnsichr204g

proceeds to the processing step S913 and prohi bits pul se down, when

it is deterpgyhed ghabxdla «Jef Lehnei-g98h @sueedAd nghend ahel eace
t hreshol d voltage Vconp is not detected in the third detection

section T3 afriReeaadivafcd, MBe(lctoh@kegni N ckBeeditid dndelget-babe
section T3 at preceding tine), it is constituted that the control

circuit 104 tpr-esEEUS Wiod tREOCRSHYYs SIER B8 7af 18P 0812 et EBEL O her
constitution or the processing is simlar to that of the enbodi nent

shown in Fi @gecfions T1 through T8 b8 callleweharti rshaeicagr Opesatt oms of
a stepping notor control circuit and an anal og el ectronic tinepiece
accordi ng t alsand lthet swefonandeidk areph. sdetiloack? dithgr aim ,obttlmasst thé
ot her enbodinent is the sane as that of Fig. 12, and processing the
sanme as thosetettfong s¢FridigTlBdar?) athachedtwoh hist Hetsanmed as
not ati ons.
a rotation which 1s not provided with the allowance of
subjecting the drive energy to rank down, and the current state
is maintained without changing the main drive pulse P1.
Further, in the detection result having the smaller drive
allowance, when the detecting signal exceeding the reference
threshold voltage Vcomp is detected only at the first detection
section Tl and the third detection section T3, or only at the
third detection section T3, the rotation is determined as a
rotation of the limit drive energy, the pulse down is prohibited,
and the main drive pulse Pl is subjected to 1 rank up.
Further, in the detection result having the smaller drive

allowance, when the detecting signal exceeding the reference

threshold voltage Vcomp is detected only at the first detection
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According to the other enbodinent, it is constituted that at
processi ng step S905, the correction drive pulse generating circuit
106 carries out driving by the correction drive pulse F2, the control
circuit 104 prohibits that the pul se down signal generating circuit
112 generates the pul se down signal (step S1101), thereafter,
proceeds to processing step 5906. Further, it is constituted
that at processing step S1002, when it is determ ned that the
detecting signal exceeding the reference threshold voltage Vconp is

not detected sie'at%&? hi rd defeqt I S@e%regg?g 3 Sg%ggi e%ﬁgéﬁcgs)r{& Fﬁh}é not

rotated in the third detection section pr Ing ti

control circyilre104-det LBk HES M%EB@"V%" ok ?&@%e@%c@@cﬁ Al any of

preceding tinme, when nonrotation is determ ned at preceding tine, the

control circyhb HR4epERGeEdStiBnRr 9¢esREALSILP SL3 Imgpes@mrpifsst

pul se down, when nonrotation is not determined at preceding tinme, the
control circuiehe it 984S 101 Y Q665 3sNG-6H:18R 2307 f(t%tre&i%ﬂ]ﬂngzﬁy

The other constitution or processing Is simlar to that of the

enbodi ment  shewNchbBrédtGonldr@he Fhdsel®2, the ndlld a2Qd Pudsé! ppchart
show ng operations of a stepping notor control circuit and an anal og

el ectroni c tisuBRbeess aecor dimg f0 still other enbodiment. A bl ock
di agram of the still other enbodinment is the sane as Fig. 12 and

processing the sames assthnsR) @bolé g.inlihd Me@UERi &b GeshPt HA i1akt Aiched

with the sane notations. The still other enbodi ment is constructed

by a smaller drive allowance in the rotation detection operations
contiguous to each other, when the detecting signal exceeding
the reference threshold voltage Vecomp is detected at least at
the first detection section Tl, the control circuit 104
controls to prohibit the pulse down signal generating circuit
112 from outputting the pulse down signal so as not to carry
out rank down.

Further, driving by the correction drive pulse P2, or
the rank up control is carried out in accordance with the
determination chart based on the detection result of the
respective polarities.

Fig. 17 is a flowchart showing operations of a stepping
motor control circuit and an analog electronic timepiece
according to the other emboediment.

The operations of the stepping motor control circuit and
the analog electronic timepiece according to the other

embodiment will be explained in details in reference to Fig.

2, Fig. 3, Fig. 8, Fig. 12 through Fig. 17 as follows.
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constitution of deleting the processing of counting the predeterm ned
time period (80 seconds) (step S907) fromthe enbodi nent of Fig. 19,
and it is constituted that rotation is not detected at each
predetermned tine but rotation is detected at each tinme of driving
to rotate. There is also a case in which it is not necessarily needed
to count the

In Fig. 12, the oscillating circuit 101 generates the
signal of the predetermined frequency, the dividing circuit
102 generates the timepiece signal constituting the reference
of time counting by dividing the signal generated by the
oscillating cirecuit 101 and outputs timepiece signal to the
pulse down éignal generating circuit 112 and the control
clrcuit 104.

The pulse down signal generating circuit 112 counts the
timepiece signal from the dividing circuit 102 and carries out
the time counting operation,

The contrel circuit 104 carries out the time counting
operation by counting the time signal and outputs the main drive
pulse control signal to the main drive pulse generating circuit
105 to drive to rotate the stepping motor 108 by the main drive
pulse P1.

The main drive pulse generating circuit 105 cutputs the
main drive pulse Pl of the first polarity to the motor driver
circuit 107 in response to the control signal from the control
circuit 104 (step $901). The motor driver circuit 107 drives
fo rotate the stepping motor 108 by the main drive pulse Pl
of the first polarity.. The stepping motor 108 drives the
analog display portion 110 by being driven to rotate by the
main drive pulse Pl of the first polarity. Thereby, when the
stepping motor 108 is normally rotated, at the analog display

portion 119, the current time display by the time hand or the
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predeterm ned tine period, and therefore, the processing is
simplified by dispensing with the tinme counting processing. As
descri bed above, according to the stepping notor control circuits
according to the enbodi nents shown in Fig. 12 through Fig. 20, when
driven by the main drive pulse of the predetermned first polarity
and the main drive pulse of the

like is carried out.

At a time point of detecting the detecting signal
exceeding the reference threshold voltage Vcomp, the rotation
detecting circuit 109 outputs the detecting signal to the
control circuit 104.

The control circuit 104 carries out the following
processing based on the rotation detection result of the
current time provided by driving to rotate by the main drive
pulse P1 of the first polarity, and the rotation detection
result at the preceding time {contiguous) provided by driving
to rotate by the main drive pulse Pl of the second polarity.

That is, in driving to rotate by the main drive pulse
Pl of the first polarity, when 1t is determined that the
detecting signal exceeding the reference threshold voltage
Veomp is not detected at any detection section of the first
detection section T1, the second detection section T2, the
third detection section T3 from the rotation detecting circuit
108, that is, it is determined that the rotation is not carried
out (steps S902 through $904), the control circuit 104 carries
out the control by outputting the correction drive pulse
control signal to the correction drive pulse generating
circuit 106 to output the correction drive pulse P2. The
correction drive pulse generating circuit 106 outputs the
correction drive pulse P2 to the motor driver circuit 107 in

response to the control signal (step S905).
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predet erm ned second polarity, in the detection result in being
driven to rotate by the main drive pulse of the first polarity and
the detection result in being driven to rotate by the main drive
pul se of the second polarity, it is determ ned whether pul se down is
carried out based on the detection result having the smaller drive
al | onance, when pul se down is not

The motor driver circuit 107 drives to rotate the
stepping motor 108 by the correction drive pulse P2. The
stepping motor 108 drives the analog display poxtion 110 by
being driven to rotate by the correction drive pulse P2.
Thereby, the stepping motor 108 is rotated and at the analog
display portion 110, the current time display by the time hand
or the like is carried out.

At the same time, the control circuit 104 carries out
1 rank up by outputting the pulse up control signal UP to the
main drive pulse generating circuit 105 (step S%06).

Although the pulse down signal generating circuit 112
outputs the pulse down signal to themain drive pulse generating
circuit 105 when time is counted for the predetermined time
period, and the main drive pulse generating circuit 105 drives
the motor by the main drive pulse subjected to 1 rank down,
when time is not counted for the predetermined time period (80
seconds according to the embodiment), at processing step 5907,
the pulse down signal generating circuit 112 does not output
the pulse down signal, and therefore, pulse down of the main
drive pulse is not carried out (steps S$807, S5908).

At processing step S$904, when it is determined that the
detecting signal exceeding the reference threshold voltage
Veomp is detected at the third detection section T3 (rotated
in the third detection section T3}, the control circuit 104

sets the third detection section flag KKT3 in synchronism with
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carried out, it is controlled to prohibit that the pul se down signa

generating circuit 112 generates the pul se down signal.

For exanpl e,

the pul se down signal generating circuit 112 outputs the pul se down
signal for controlling to subject the nain drive pulse Pl to pul se

down when the predeterm ned

the detecting signal generated at the third detection section

T3 and outputs the pulse up control signal UP to the main drive

pulse generating circuit 105. Thereby, the main drive pulse

generating circuit 105 subjects the main drive pulse to 1 rank

up {step 8$911).

At processing step S903, when it is determined that the

detecting signal exceeding the reference threshold voltage

Vcomp is detected at the second detection section T2, the

control circuit 104 proceeds to processing step S912,

At processing step 8912, the control circuit 104

determines whether the detecting signal exceeding the

reference threshold voltage Vcomp is detected in the first

detection section Tl (whether rotated in the first detection

gection Tl} in the detection result at preceding time (when

driven by main drive pulse of the second polarity), when it

is determined that the detecting signal exceeding the

reference threshold voltage Vcomp is not detected in the first

detection section Tl (not rotated in the first detection

section T1), the control circuit 104 proceeds to processing

step $907, when it is determined that the detecting signal

exceeding the reference threshold voltage Vcomp is detected

in the first detection section T1 (rotated in the Ffirst

detection section Tl), the control circuit 104 prohibits that

the pulse down signal generating circuit 112 outputs the pulse

down signal (step $913).
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time period is counted. In a case in which the detecting signal
exceeding the reference threshold voltage Vconp detected by the
rotation detecting circuit 109 is not detected in the first detection
section Tl of start of the rotation detecting tinme period but is
detected in the second detection section T2, when detected in the
first detection section Ti in detecting rotation at preceding tine,
the control circuit 109 prohibits that the pul se down signal

general 10, ol CULL, L1z olLput 5, DSBS AU SOl e e U (1S
deteot 1 ¥ GRLLEL el B R Wien s Crlve Ahaanse g o
105 15,100 SARkEol) s .l og o b e Rulses SOUSLINa) er
5, changed, sLorpsrecti g, pOLALL! S Lalione 4 LIRS shEIND

Further, it J.$cRheyented, that 4ihg th%tgaép{ﬁ%gelcgﬁ@eogdﬁ gl vr%@e%nce

subj ecting the marn drive pul se A OWNn unnecessar

Further, r a@%rQQ%lc‘l %ro%gg? ?@%or&éﬂoligedggééée@ a(BUtcht!.J npﬁ%@&gbﬁlio@nd

therefore, even en the . owance 1's changed ari at1ons of
the steppi ng 1wt gf fﬁ'(&ggaééé“%n the first detection section Tl), the

control circuit 104 proceeds to processing step S3%04 (step
$909). Further, the control circuit 104 sets the first
detection section flag KKT1l at a time point at which the
detecting signal exceeding the reference threshold voltage
Vcomp 1s detected at the first detection section Tl.

At processing step 5909, when it is determined that the
detecting signal exceeding the reference threshold voltage
Veomp is detected at the second detection section T2 (rotated
in the second detection section T2}, the control circuit 104
sets the second detection section flag KKT2 at a time ﬁoint
of detecting the detecting signal exceeding the reference
threshold voltage Veomp at: the second detection section T2,
further, the control circuit 104 prohibits that the pulse down
signal generating circuit 112 generates the pulse down signal
{step S51910}.

Thereafter, by repeating the above-described processing
at each predetermined time period (80 seconds in the

embodiment), the pulse down control of the main drive pulse
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it can be prevented that the nonrotation state is brought about.
Further, even when the drive allowance is irregularly changed by
variations in the stepping notor or the train wheel load, the firm
pul se down prohibiting control is carried out and it can be prevented
that the nonrotation state is brought about. Furt her,
according to the above-descri bed anal og el ectronic tinepiece, even
when the drive allowance is changed for respective polarities by

variations igh t3¢ 154 @RRE NG MR Wasly RS LikBe LhALARE HPYLS GadqWn

control can be carried out, and accurate tine counting operation can

be carried Q4five pulses #1 Gt 2hel B1 APl 00K AQRAMHOb, BA-1@0RL0T
el ectronic tinepiece using a stepping notor control circuit according

to still other enbgdipedtu-Qf hén IdHeRBL I ONoheS ROV D% ARWERALTIE o8k an
anal og el ectronic wistwatch.

polarity side and there is not the drive allowance on other
polarity side as a result of detecting rotation by driving by
the main drive pulse P1, pulse down is prohibited. That is,
pulse down is made to be prohibited in other than a case in
which there is the large drive allowances on the both polarity
sides in the contiguous rotation detecting results, and
therefore, even when the drive allowance differs for the
respective polarities by variations or the like of the stepping
motor, the proper pulse down control can be carried out.

Fig. 18 is a flowchart showing operations of a stepping
motor control circuit and an analog electronic timepiece
according to other embodiment of the invention. A block
diagram of the other embodiment is the same as Fig. 12 and
processings the same as those of Fig. 17 are attached with the
same notations.

According to the other embodiment, at processing step
5904, when it is determined that the detecting signal exceeding
the reference threshold voltage Vcomp is detected at the third
detection section T3, the control circuit 104 prohibits that
the pulse down signal generating circuit 112 outputs the pulse
down signal (step S2001). Thereafter, it is constituted that

the control circuit 104 proceeds to processing step S$S911.
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In Fig. 21, the analog electronic tinepiece includes the oscillating
circuit 101 of generating the signal of the predeterm ned frequency,
the dividing circuit 102 of generating the tinepiece signal
constituting the reference of tine counting by dividing the signal
generated by the oscillating circuit 101, the control circuit 104 of
carrying out the control of the respective electronic circuit

el ements constituting the electronic tinepiece, the control of

changing the driy | se or the like, the se_down coun circuit
103 of outputti ngEe”tr% eﬁmagepﬂ%?/ﬁ‘lgs&%tsft&p 3 af’h?%rltshsbﬁggfg%nﬁlgr!etdﬁe :
main drive I to | se. down _when the ti iec i I

vt ng. ci PEEEcr0sRr e Catn e e b iR L EaBeePEr LR hECBIE

the main driye. pulse denerati n@etclzgifrtf%gigt 102 of .select .igi_gmaggction

out putting t'Re i n-drive pulse or driving the no rotation
e o $1 S0 g B, TSl bt W enb e
detection section T1 at preceding time), it is determined
whether the detecting signal exceeding the reference threshold
voltage Vecomp is detected in the third detection section T3
at preceding time {(whether rotated in the third detection
section T3 at preceding time), when it is determined that the
detecting signal exceeding the reference threshold voltage
Veomp is detected in the third detection section T3 at preceding
time (rotated in the third detection section T3 at preceding
time}, the control circuit 104 proceeds to the processing step
5913 and prohibits pulse down, when it is determined that the
detecting signal exceeding the reference threshold voltage
Vcomp is not detected in the third detection section T3 at
preceding time (not rotated in the third detection section T3
at preceding time), it is constituted that the control circuit
104 proceeds to processing step S907 (step S$1002). The other
constitution or the processing is similar to that of the
embodinent shown in Fig. 7.
Fig. 19 is a flowchart showing operations of a stepping
motor c¢ontrol circuit and an analog electronic timepiece

according to still other embodiment. A block diagram of the

still other embodiment is the same as that of Fig. 12, and
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of outputting the correction drive pulse P2 for driving to rotate the
not or based on the control signal fromthe control circuit 104, the
notor driver circuit 107 of driving to rotate the stepping notor 108
in response to the main drive pulse fromthe main drive pul se
generating circuit 105 and the correction drive pulse fromthe
correction drive pul se generating circuit

processing the same as those of Fig. 17, Fig. 18 are attached
with the same notations.

According to the other embodiment, it 1s constituted that
at processing step S905, the correction drive pulse generating
circuit 106 carries out driving by the correction drive pulse
P2, the control circuit 104 prohibits that the pulse down signal
generating circuit 112 generates the pulse down signal (step
51101), thereafter, proceeds to processing step S906.

Further, it is constituted that at processing step S1002,
when it is determined that the detecting signal exceeding the
reference threshold voltage Vcomp is not detected in the third
detection section T3 at preceding time (not rotated in the third
detection section T3 at preceding time), the control circuit
104 determines whether nonrotation or not at preceding time,
when nonrotation is determined at preceding time, the control
circuit 104 proceeds to processing step 5913 and prohibits
pulse down, when nonrotation is not determined at preceding
time, the control circuit 104 proceeds to processing step 3907
(step 81102) . The other constitution or processing is similar
to that of the embodiment shown in Fig. 17 or Fig. 18.

Fig. 20 is a flowchart showing operations of a stepping
motor contrel circuit and an analog electronic timepiece
according to still other embodiment. A block diagram of the
5till other embodiment is the same as Fig. 12 and processing

Lhe same as those of Fig. 17 through Fig. 19 are attached with
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106, the stepping notor 108, the anal og display portion 110 driven to
rotate by the stepping notor 108 and having the tinme hand for tine
display, and the rotation detecting circuit 109 of detecting the
detecting signal in correspondence with the induced voltage in
accordance with rotation of the stepping notor 108 in the
predeterm ned rotation detecting time period.

the same notations.

The still other embodiment is constructed by a
constitution of deleting the ?rocessing' of counting the
predetermined time period (80 seconds) (step S%07) from the
embodiment of Fig. 19, and it is constituted that rotation is
not detected at each predetermined time but rotation is
detected at each time of driving to rotate. There is also a
case in which it is not necessarily needed to count the
predetermined time period, and therefore, the processing is
simplified by dispensing with the time counting processing.

As described above, according to the stepping motor
control circuits according to the embodiments shown in Fig.
12 through Fig. 20, when driven by the main drive pulse of the
predetermined first polarity and the main drive pulse of the
predetermined second polarity, in the detection result in
being driven to rotate by the main drive pulse of the first
polarity and the detection result in being driven to rotate
by the main drive pulse of the second polarity, it is determined
whether pulse down is carried out based on the detection result
having the smaller drive allowance, when pulse down is not
carried out, it is controlled to prohibit that the pulse down
signal generating circuit 112 generates the pulse down signal.

For example, the pulse down signal generating circuit
112 outputs the pulse down signal for controlling to subject

the main drive pulse Pl to pulse down when the predetermined
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Further, the control circuit 104 is also provided with the function
of controlling the pul se down counter circuit 103 not to output the
pul se down control signal to the main drive pul se generating circuit
105 under the constant condition, and the function as the detection
section determning circuit of determ ning at which detection section
t he detecting signa

time period is counted. In acase inwhich the detecting signal
exceeding the reference threshold voltage Veomp detected by
the rotation detecting circuit 109 is not detected in the first
detection section T1 of start of the rotation detecting time
period but is detected in the second detection section T2, when
detected in the first detection section Tl in detecting
rotation at preceding time, the control circuit 104 prohibits
that the pulse down signal generating circuit 112 outputs the
pulse down signal.

In this way, even in a case in which the drive allowance
is large in detecting rotation at current time, when the drive
allowance is small in driving at preceding time, the main drive
pulse generating circuit 105 is not controlled to pulse down
by the pulse down signal generating circuit 112, and therefore,
even when the drive allowance 1is changed at respective
polarities by variations in the stepping motor or the like,
the proper pulse down control can be carried out.

Further, it is prevented that the rotation cannot be
driven by subjecting the main drive pulse P1 to pulse down
unnecessarily.

Further, rank down is made not to be carried out
unnecessarily, and therefore, even when the drive allowance
is changed by variations of the stepping motor or the like,
it can be prevented that the nonrotation state is brought about.

Further, even when the drive allowance is irregularly
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is detected by conparing the tine at which the rotation detecting
circuit 109 detects the detecting signal show ng that the stepping
notor 108 is rotated and the detection section of detecting the
detecting signal. The rotation detecting tine period of detecting
whet her the stepping notor 108 is rotated is partitioned to the three
detection sections Ti through T3 as explained with regard to Fig. 2
and Fig. 3. The rotation detecting circuit 109 is constructed
by a constituytion . simlar to that of the rotatjon detecting circuit
deseri bed | i PAPEAEREPEIANIGR® 1 ENT FORGR HoOVESE Rhd es LN P GEL ed
by a constitwuti.on_in which when the rotor. of the steppin t.0 08
carries out tHE nbverdent BYTE 5'?"6“ F Og%{k?t%lrngt REREtHe l%o%%%%td (élﬁ)%ed
as in a case of .rotating the st i not or 108.or the lik

ot ect | ng- < dtart HAACHY Pas St el R LR RTafa s or ko Brabiegi ng
t he predet erargoﬂgd reference threshold voltage Vconp is detected, and
when the rotor of the stepping notor 108 does not carry out the

novenent equal top {tﬁearstegc%mféhetgo%l anéki(ch%e—t%l%s@ﬁ.éh aagg§g?of

not rotating the steppitig notor 8 or € | e detecting signal

exceedi ng thg JLetere0ee LV &INoL L VoLd a8, YEOUD ahS oficIEL 2hbATed

for respective polarities by variations in the stepping motor
or the like, the proper pulse down control can be carried out,
and accurate time counting operation can be carried out.

Fig. 21 is a block diagram of an analog electronic
timepiece using a stepping motor control circuit according to
5till other embodiment of the invention, showing an example
of an analog electronic wristwatch.

In Fig. 21, the analog electro‘nic timepiece includes the
oscillating circuit 101 of generating the signal of the
predetermined frequency, the dividing circuit 102 of
generating the timepiece signal constituting the reference of
time counting by dividing the signal generated by the
oscillating circuit 101, the control circuit 104 of carrying
out the control of the respective electronic circuit elements
constituting the electronic timepiece, the control of changing
the drive pulse or the like, the pulse down counter circuit
103 of outputting the pulse down control signal for subjecting
the main drive pulse to pulse down when the timepiece signal

from the dividing circuit 102 is counted for the predetermined
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Further, the oscillating circuit 101 and the dividing circuit 102
constitute the signal generating neans,' and the anal og displ ay
portion 110 constitutes the tine displaying neans. The rotation
detecting circuit 109 constitutes the rotation detecting nmeans, and
the control circuit 104 constitutes the controlling neans. The main
drive pul se generating circuit 105 and the correction drive pul se
generating circuit 106 constitute the drive pul se generating neans.

Further, the. ot ol Joliv el ChL eyl 417 Gonstibutes, Ihe.malet fid ¥ing

nmeans. Further rng circu ng circu

102, th I i . t he. . th
i dr.evé’“p%ﬁ%"%&ﬁé%’%?%ﬁé GG knogiin BE O BUISE B T destdty LN
generating CiyChl %oﬁ@@ta% M%J@ﬁ‘%éedcron)ég&% aggitfr%%h%%ﬁq frwte
the drive controlling neans an exanple o

case in which i&,;thgy Pt her ﬁPPé’ l%“im dh eééz%%hg%ﬁ%?{ 1698 is

driven by the main dri've pul's et ecting signaf exceeding the

reference thseshalfhiyoltags Yeoupci s, dg%&%geﬁu?ye the ot aﬂmg to

detecting circuit 109 at the second tectioh section T2. In this

case, in the.disisd tggtnﬁ)‘%k%s%ﬁ%ﬁ el EAG AT JfH10E08, fths &Jyt @1

detection section flag KKT3 I n correspondence with the first

detection segidQncTiod hEQélQ\BtBP%ﬂl%&%l%hﬁetﬂoqnoﬁ%Q»&l:%é Qe akhe
control circuit 104, t'’he second det ection section 21s set to

the control eid QUé%pﬂfolTn@ﬁOLal@iB %%dﬁbn%%%hﬁwiﬁﬁ\éﬂrﬁbetpﬂﬁsg@tr%ﬁt' ng
signal, and the pul se down control signal DOM is outputted fromthe

pul se down CEREhEEn Girfi 68lipu1 30 Fen@ rhbendral Acalid Y65 PkiSEnHeseFaaitiiBg
circuit 105 after an el apse of the rotation detecting tine period.

The main driaeRubSEsgena ahé RGrebEEldd dd Dk pubiLgbset NG Bty cdikve
pulse P1 to 1 rank pulse down in response to the pul se down control

signal DOM.106, the stepping motor 108, the analog display portion 110

driven to rotate by the stepping motor 108 and having the time

hand for time display, and the rotation detecting circuit 1089

of detecting the detecting signal in correspondence with the

induced veltage in accordance with rotation of the stepping

motor 108 in the predetermined rotation detecting time period.

Further, the control circuit 104 is also provided with

the function of controlling the pulse down counter circuit 103

not to output the pulse down control signal to the main drive

pulse generating circuit 105 under the constant condition, and

the function as the detection section determining circuit of

determining at which detection section the detecting signal

is detected by comparing the time at which the rotation

detecting circuit 109 detects the detecting signal showing

that the steppingmotor 108 is rotated and the detection section
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Fig. 23 shows an exanple of a case in which in the other enbodi nent,
when the stepping notor 108 is driven by the main drive pulse 21, at
the first detection section Ti and the second detection section T2,
the detecting signals exceeding the reference threshold voltage Vconp
are detected by the rotation detecting circuit 109. In this
case, the first detection section flag KKT1l, the second detection
section flag KKT2 of the control circuit 104 are respectively set at
timngs in synchronismw.th the detectin nals at_the

detection st FGoTHng ﬁ@esésgﬁﬁtwgt é&?Pg% S Srbiolcl dédetting

control circuit 104, cont such t
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bub s down CoREFS s%%;“na PR by Re B M eSO Rl ek §E"q§t58§. on

flag KKTL. That., &égd ﬁ %89&{ | ?Cfetr%%'cé 404 3&%5853 Bof pULf?& %Q/\N

counter ci I‘CUI'[ O ou I"'se down contr naI

at the tim s‘cQuéé’ 'c?o’??s\rg%{:‘gttéhe L” f@&tﬂ ré@&i'o‘f‘tfléag

KKT1. According to t e pu omn counter

circuit 103 &%%%Hgﬁm%m;ﬁs Lhg Ryl 6 gﬁmo%ﬁgﬁﬁ)'eqﬁagm% ofUYisRgra

time period in h the first detection section fllag KKT1 is at high

l'evel and starfscideonorntd %?se@@%rsaiﬁ%“cégé'df LoPMARe chiddRloiugl ue
when the first detection section flag KKT1 is at |ow evel. er eby,

the pul se dowtccondd 8k HeODBke DENE de%e@@inﬁ%ﬁ@ﬂﬁl%ﬁ'l Espraddmdpubse

down counter circuit 103, and therefore e main drive pulse Pl is

not subj ect d tho:Hal 151 @@Wbltage exceeding the predetermined reference
threshold voltage Vcomp is detected, and when the rotor of the
stepping motor 108 does not carry out the movement equal to
or faster than the constant speed as in a case of not rotating
the stepping motor 108 or the like, the detecting signal
exceeding the reference threshold voltage Vcomp 1is not
LY
detected.

Further, the oscillating circuit 101 and the dividing
circuit 102 constitute the signal generating means,'and the
analog display portion 110 constitutes the time displaying
means. The rotation detecting circuit 109 constitutes the
rotation detecting means, and the control circuit 104

constitutes the contreolling means. The main drive pulse

generating circuit 105 and the correction drive pulse
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Fig. 24 shows an exanple of a case in which in the enbodi nent, when
the stepping notor 108 is driven by the main drive pulse El, at the
third detection section T3, the detecting signal exceeding the
reference threshold voltage Vconp is detected by the rotation
detecting circuit 109. In this case, the third detection
section flag KKT3 of the control circuit 104 is set at timng in
synchronismwi th the detecting signal at the third detection section

T3. The control circuit, 104 . c determine all of situations at .the
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driven by theo§g¥ﬂngr§¢g%%ﬁise Pl the detecting signal exceeding the

reference thres hoIE<_jL vol4 gggws\/gﬁr@hg@flgoéf detest ed By thg, Eﬁ&?}é}ﬁ?

detecting circuit 1 g9 at any o I'rst detection sectio

third detectLphSfehicONmEd Ohe tstﬂgpf)%g?inb‘eardﬁ)tflegg 'cﬂﬂthrH%r PREIRA Y

In this case, at the control circurt he first detection section

fllag KKT1 t haeughphige i, r ehal@le@BLt Oy $86hh 0N {dead: KKTR B ErdiInSet -
threshold voltage Vcomp is detected by the rotation detecting
circuit 109 at the second detection section T2. In this case,
in the first detection section flag KKT1 through the thirxd
detection section flag KKT3 in correspondence with the first
detection section Tl through the third detection section T3
of the control circuit 104, the second detection section flag
KKT2 is set to the control circuit 104 at a timing in synchronism
with the detecting signal, and the pulse down control signal
DOWN is outputted from the pulse down counter circuit 103 to
the main drive pulse generating circuit 105 after an elapse
of the rotation detecting time period. The main drive pulse
generating circuit 105 subjects the main drive pulse P1 to 1
rank pulse down in response to the pulse down contrel signal

DOWN .
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The control circuit 104 determ nes nonrotation when the detecting

si gnal exceeding the reference threshold voltage Vconp i s not
detected by the rotation detecting circuit 109 at any of the first
detection section T to the third detection section T3 of the rotation
detecting tine period, and controls the correction drive pul se
generating circuit 106 to output the correction drive pulse 22 after
the el apse of the rotation detecting tinme period. Thereby, the
correction drive S ' i Ccuit t A 0 ion
drive pul se P2, aﬁ%ﬂ't g%%%%%%ggsﬁélec??cau%ggi% gﬁ%ersln?cohcer épg%e t he

motor 108 by iha;cors e%ﬂéxqr{h%r&/eepggﬁ%;?&i?o%: 108 isU%riJe*hteﬁg%tarfRéidr}i Ve

circuit 104 outputs t'he pulse up si gnal to mail n

pul se_gener al:ing el cClh!, H0Bnyehd Qﬁeeéﬁ%n@éc{tﬁ@giﬁearw{%e;sg%%ﬁ&

subj ected to rank pul'se up 1n synchronismw riving

correction diie: phl s RonTher ebie dliediahy dibye Pulse.gens” 8t ng

circuit 105 subjects the nmain drive pulse P1 to pulse up and driving

at successi Ve rbir-BRcd $hEAHd ROVOUa WP JB Behdote RILRE BLavhbgh s
subj ected to pul se up. Further, "the control circuit 104

control s thegepdkeengouraouni@s. circuit 103 not to output the pul se
down control signal DOAN after driving by the correction drive pul se

P2. The pul se dow ¢RUBIREeCHHaUE{rsk0Fed <t tARAr flc@d 0ROk g0k Okt PHke t he
pul se down control signal DOW in response to the control of the

control cirGeicbndQbtetheseaflcel on SuahtkToNer GRENE b APET Atdien1iegai n
fromthe initial value. Thereby, the pulse down control signal DOMW

which is todie quisputtesenf tedt tde elmipge ah tdmchebat swnwdet eehé ng
time period and after the el apse of the tinme period of driving by the
correction disteet pud seqgi?l ast shewirby datbebkenséitienn BEndthdeeebod e,
the main drive pul se generating circuit 105 does not subject the main
drive pul se detetbipulsetdonnT2.
The control circuit 104 contrels such that when the
detecting signal exceeding the reference threshold voltage
Vecomp is detected at the first detection section T1l, the pulse
down counter circuit 103 does not output the pulse down control
signal DOWN regardless of situations of the other detection
sections T2, T3, and therefore, the control circuit 104
prohibits that the pulse down counter circuit 103 ocutputs the
pulse down control signal DOWN simultaneously with setting the
first detection section flag KKT1.
In this way, the pulse down counter circuit 103 is
controlled not to output the pulse down control signal DOWN
by using the first detection section flag KKT1l. That is, the

contrel cirecuit 104 controls the pulse down counter circuit

103 not to output the pulse down control signal DOWN at the
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Furt her, according to the other enbodi mrent, as shown by the

determ nation chart of Fig. 8 +the rotation is determned as a
rotation having an allowance in the drive energy when the detecting
signal exceeding the reference threshold voltage Vconp is detected
only at the second detection section T2, or only at the second
detection section T2 and the third detection section T3, and the main
drive pulse Pl is subjected to 1 rank down. When the detecting

o 0nalexcesdLand s SElarste, Dl Yokt e Yeorm L g5l g

all of the d on Section rou

det ection segkhon Theal e c3°60RdoSEL eCLL,ON,RREL] 00y T2olel, | R

detecti on sections e rotation s déternin as

rotation withgyt.allagance ofy Sdé%isefi& “&cﬁpv'hm%t gé% Vﬁuﬁ&erd%%nt &?%1’{@%“1

down, and the current state I's maintarne t¥ changi ng e main

Rl o choe tnebaiet Aupl S D B IEb e BRI 8L BRI} Beicn

reference thre onp is ecte

detect | on seehlonad 20 REgh el ARIPELLAP, S8E! LRI g Bhe AN dort

the third detection section the rotation is determ

tation havipg; it : 2
pul 56 P1 1o S0bt el (N 1FTERR ypfd WRehlcRe, £ AL TR gtee 4

detecting si ngt% Bxaeedi g fda,eléeéfre@ﬁsrw,e;ﬂ@' erli@é R YGRS

detected only the first detection section Ti, or is not detected
in any of thegideseebin®ls ndeGukBRerdd cE4H EHOBuTSe aBORLBLALL OB  FSuit

determ ned, affer being driven by the correction drive pulse P2, the
main drive pubsge ab tBeSddH @Gt €tk kA1 dANVe BRlse P1 is not subjected
to pulse down.

Fig. 24 shows an example of a case in which in the
embodiment, when the stepping motor 108 is driven by the main
drive pulse P1, at the third detection section T3, the detecting
signal exceeding the reference threshold voltage Vcomp is
detected by the rotation detecting circuit 109.

In this case, the third detection section Flag KKT3 of
the control circuit 104 is set at timing in synchronism with
the detecting signal at the third detection section T3. The
control circuit 104 can determine all of situations at the first
detection section Tl through the third detection section T3,
and therefore, the control circuit 104 controls the pulse down
counter circuit 103 not to output the pulse down control signal
DOWN by using the third detection section flag KKT3, that is,

at a timing in synchronism with the third detection section

flag KKT3. Accerding to the embodiment, the pulse down counter
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As described above, the control circuit 104 controls the pul se down
counter circuit 103 such that rank down is not carried out when the
detecting signal exceeding the reference threshold voltage Vconp is
detected at least at the first detection section Tl. The count
val ue of the pulse down counter circuit 103 is set such that the
operation of selecting and driving the drive pulse and the operation
of controlling the pul se down as descri bed above are carried out
alternately in driving by the drive pulse of the first polarity and
in driving B§3tmmetdppee JpupreradfiopHet peelhiR talPar RER1E rErthexRIMGI%,
when driving by the drive pulse of the first polarity and driving by
the drive pHPYRCEREERE SigeahAOWHREFIRY2 &8 oL PHdNeTRiRahs B lt at
a period of 1 second, the pulse down counter circuit 103 is set to
out put the PRFEE-RSWTEbRPR Ilagi BEd SORK Btohedeleti e SF2Ebantihg a
predet erm ned odd nunber second, (85 seconds accorging to the

enbodi nent ) COURBL AN EPREHEYE 2g3 i g™ 102 1edEi s byadye hge the third
above-descri bed control operation of contral of prohibiting th
out put of tABERGH R F&mH1eT ghtdd &KTﬁhésl?‘keloﬁ’aéégegn t%ragYecﬁ%g
signal fromthe rotation dﬁtectin circuit 109 at tg%kperiod of the
odd number BBEIAGOFETULEGAIRIIR L HANIRARE utputted Lrog the Balig o

[ ovehart sht 19, 0 11905, e 12, SLERPLBA LR (o301 KBl HLEA
emboct o0t cayio el -GPELE) S BBy LfagLoBRL IO tor Fonrl
S Rg B Fig FREnroaiRiEY el Paid shie SnoEe Pt ofuet B
o3ci1 Lo 10 REEgk 1o BE0GE L s 01 BE L7 TR

constituting,t farence,of 4Lidm 4 it VIl the.skgnal
gener at ed b% r%ﬂ(g F{)ugcslgl Fg't f\trlll% C(i:‘%LlrécEﬁ:illgl Qigoild%%dg%%%p&ultn? JtEI%ee IJt%i ﬁepi ece

iggnal to tRErBYhSRI 0PI LRUNIRkpCIIEC Wolk k3 aRdat B¢ ¢@Bt rekatisguit

detecting circuit 109 at any of the first detection section
T1 to the third detection section T3 of the rotation detecting
time period.

In this case, at the control circuit 104, the first
detection section flag KKT1l through the third detection
section flag KKT3 are not set.

The control circuit 104 determines nonrotation when the
detecting signal exceeding the reference threshold voltage
Vecomp is not detected by the rotation detecting circuit 109
at any of the first detection section T to the third detection
section T3 of the rotation detecting tLime period, and controls
the correction drive pulse generating circuit 106 to output

the correction drive pulse P2 after the elapse of the rotation
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The pul se down counter circuit 103 carries out the time counting
operation by counting the tinmepiece signal fromthe dividing circuit
102. Further, the control circuit 104 carries out the tine
counting operation by counting the tinme signal and outputs the main
drive pulse control signal to the main drive pul se generating circuit
105 to drive to rotate the stepping notor 108 by the main drive pul se
21. The main drive pul se generating circuit 105 outputs the

o n drive pulse generating oirouit i
The cont r ol "STgRal Pt SAPC RS Sentr o EePGi P Gh= o it e Eig”
26). Th t Y | It ' '

ot or 108 by TRG Hard Gri b il <o PPt Rt Tba for bAEYE R, o
t he di spl t hei ng; dris te b i '
Dl se Pl ThETSES e MRS (e et onbt Ho macor P108 ) Sont i v latad.

at the anal ogogia{)!t@é EBEE&%&%QH%Q%«&‘QJ %E}A\tti me di splay by the
out .

time hand or thelike is carrie the time point of

detecting the detagll Renslonali RueeCHh(ohdifct SHAL Shn o Dpeshal b1
vol tage Vconp, the rotation detecting circuit 109 outputs'the

detecting si ghglat @ptHie teQMHL1Q! dEiiFé:Bhisé%nerating circuit 105 such

that the main drive pulse Pl is subjected to 1 rank pulse up
in synchronism with driving by the correction drive pulse P2.
Thereby, the main drive pulse generating circuit 105 subjects
the main drive pulse Pl to pulse up and driving at successive
time is carried out by the main drive pulse P1 which is subjected
to pulse up.

Further, the control circuit 104 controls the pulse down
counter circuit 103 not to cutput the pulse down control signal
DBOWN after driving by the correction drive pulse P2. The pulse
down counter circuit 103 is operated not to output the pulse
down control signal DOWN in response to the control of the
control circuit 104, thereafter, starts the counting operation
again from the initial value. Thereby, the pulse down control
signal DOWN which is to be outputted after the elapse of the
rotation detecting time period and after the elapse of the time
period of driving by the correction drive pulse P2 as shown
by a broken line, and therefore, themain drive pulse generating
circuit 105 deoes not subject the main drive pulse Pl to pulse

down.
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When the rotation detecting circuit 109 determ nes that the detecting
si gnal exceeding the reference threshold voltage Vconp i s not
detected at any detection section of the first detection section Ti,

t he second detection section T2, third detection section T3, that is,
when it is determned that rotation is not carried out (steps S902

t hrough S904), the

Further, according to the other embodiment, as shown by
the determination chart of Fig. 8, the rotation is determined
as. a rotation having an allowance in the drive energy when the
detecting signal exceeding the reference thresheold veoltage
Veomp is detected only at the second detection section T2, or
only at the second detection section T2 and the third detection
section T3, and the main drive pulse Pl is subjected to 1 rank
down.

When the detecting signal exceeding the reference
threshold voltage Vcomp is detected at all of the detection
sections T1 through T3, or only at the first detection section
T1 and the second detection section T2 (at least detection
sections Tl and T2), the rotation is determined as a rotation
without allowance of subjecting the drive energy to rank down,
and the current state is maintained without changing the main
drive pulse Pl.

When the detecting signal exceeding the reference
threshold voltage Vcomp is detected only at the first detection
section Tl and the third detection secltion T3, or only at the

' third detection section T3, the rotation is determined as a
rotation having the drive energy to the limit, and the main
drive pulse Pl is subjected to 1 rank up.

Further, when the detecting signal exceeding the
reference threshold voltage Vcomp is detected only at the first

detection section T1, or is not detected in any of the detecticn
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control circuit 104 controls the correction drive pul se generating
circuit 106 to output the correction drive pulse P2 by outputting the
correction drive pulse control signal thereto. The correction drive
pul se generating circuit 106 outputs the correction drive pulse P2 to
the notor driver circuit 107 in response to the control signal (step
S905) .

sections Tl through T3, nonrotation is determined, after being
driven by the correction drive pulse P2, the main drive pulse
Pl is subjected teo 1 rank up.

As described above, the control circuit 104 controls the
pulse down counter circuit 103 such that rank down is not
carried out when the detecting signal exceeding the reference
threshold voltage Vcomp is detected at least at the first
detection section T1.

The count value of the pulse down counter circuit 103
is set such that the operation of selecting and driving the
drive pulse and the operation of controlling the pulse down
as described above are carried out alternately in driving by
the drive pulse of the first polarity and in driving by the
drive pulse of the second polarity. For example, when driving
by the drive pulse of the first polarity and driving by the
drive pulse of the second polarity are alternately carried out
at a period of 1 second, the pulse down counter circuit 103
is set to output the pulse down control signal DOWN at each
time of counting a predetermined odd number second (85 seconds
$ccording to the embodiment}, and the control circuit 104
carries out the above-described control operation of control
of prohibiting the output of the pulse down signal or the like
based on the detecting signal from the rotation detecting
circuit 109 at the period of the odd number second (85 seconds

in the example}.
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The notor driver circuit 107 drives to rotate the stepping notor 108
by the correction drive pulse P2. The stepping notor 108 drives the
anal og di splay portion 110 by being forcibly driven to rotate by the
correction drive pulse P2. Thereby, at the anal og display portion
110, the current tinme display by the time hand or the like is carried
out . At the sane tine, the control circuit 104 carries out 1
rank up by outputting the pulse up control signal UP to the main

drive pul se gener]saigi.nge' (J;_isracyicgwc%lggt(s%toggng%%glations of the stepping
motor control circuit and the analog electronic timepiece
according to the other embodiment.

The operations of the stepping motor control circuit and
the analog electronic timepiece according to the other
embodiment will be explained in details in reference to Fig.
2, Fig. 3, Fig. 8, Fig. 21 through Fig. 26 as follows.

In Fig. 21, the eoscillating circuit 101 generates the
signal of the predetermined frequency, the dividing circuit
102 generates the timepiece signal constituting the reference
of time counting by dividing the signal generated by the
oscillating circuit 101 and outputs the timepiece signal to
the pulse down counter circuit 103 énd the control circuit 104,

The pulse down counter circuit 103 carries out the time
counting operation by counting the timepiece signal from the
dividing circuit 102.

Further, the control circuit 104 carries out the time
counting operation by counting the time signal and outputs the
main drive pulse contrcl signal to the main drive pulse
generating circuit 105 to drive to rotate the stepping motor
108 by the main drive pulse Pl.

The main drive pulse generating circuit 105 outputs the
main drive pulse Pl to the motor driver circuit 107 in response
to the control signal from the control circuit 104 (step 5901

of Fig. 26). The motor driver circuit 107 drives to rotate
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Al t hough the pul se down counter circuit 103 outputs the pul se down
control signal DOMN to the main drive pul se generating circuit 105 at
each tinme of counting the predetermned tinme period (85 seconds
constituting odd nunber seconds according to the enbodi nent), and the
mai n drive pul se generating circuit 105 is driven by the main drive
pul se subjected to 1 rank down, when the predetermined tinme period is
not counted, the pulse down counter circuit 103 does not output the

pul se down c rQl. si rqcessing step 07, .,an .

t her ef ore, pglq%e&(?gé%%%&%%% tglre i%"‘e%pdurllg’éa plugl Sr‘?(l)[% 'carjrmrel2 g%le%jujtng
steps 31907 - . ' 904, Nt |

((:Iet elrom ned tﬁgt]?g]?ﬁ%%dgﬁa%%% r?@tes?é%ﬁé?@g%fﬁﬁglﬁhg r%%geﬁ%%Véé to

t hreshold vo | S t he i d ti,on i T3
(rotated in %hgg?%¥gaﬂ§E¢%%f?%%&%2@%?%ﬁqTBfﬁﬂ%ﬁgyé§ﬁ%§J?g%fr%%%ng04
sets the thi t.eGt i ' I KKT3, r oni | t he
det ecting sigﬁg §J§?e%$2€§§§&%g2“%ﬁ??8fEﬁtéégfﬁﬁﬁ§ C??%%E%%%5€hﬁ§%
outputs the pubSe HiD:CANUNOL 15t G1a 1%5%@%1%' A bY&RUh $Ee g
generating circuit 105. Thereby, the I'n drive pul se generating
circuit 105 sybiest Sykhe main drive pulse to 1 rank up (step 3911).

At processing step 3903, when it is determ ned that the detecting

signal exceeding the vnef @EROCE1ky %ﬂ“ﬂe‘ée}é@iﬂ%g@mev%m&ﬁngeéf&{aqd at
t he second detection section T2 (rotated in the second detection

section T2), ekBee@iflf £ rEE&dHde 1RAIHITRAIALRIGE RGeS EOation
processi ng step 31907/. At processing step 3902, when it is

determ ned thRatettingetieshiNoied dipuesCerdi agrddrabebesRiCeo the
threshol d voltage Vconp is detected at the first detection section Ti

(rotated in tbetfér Hirdetectdan section Ti), thereafter, it is
determ ned that the detecting signal exceeding the reference
threshol d vol t age Weanthd sooiidetecd@ad ngt ciie isetmnde teirgelisorhat
section T2 (not rotated in the second detection section T2) (step
3909), the cbhedeltectirgusigrildepracdadsheorgiicaeassithgesiell 8904k ge
Further, the control circuit 104 sets the first detection section
flag KKT1 at Vacmp mes pot retefctddt attamydehectdisireskichyosioqgnahe ekiceegdi ng
the reference threshold voltage Vconp at the first detection section
Ti . detection section T1, the second detection section T2, third
detection section T3, that is, when it is determined that
rotation is not carried out (steps S$902 through $904), the
control circuit 104 controls the correction drive pulse
generating circuit 106 to output the correction drive pulse
P2 by outputting the correction drive pulse control signal
thereto. The correction drive pulse geneérating circuit 106
outputs the correction drive pulse P2 to the motor driver
circuit 107 in response to the cdntrol signal {step S905).
The motor driver circuit 107 drives to rotate the

stepping motor 108 by the correction drive pulse P2. The

stepping motor 108 drives the analog display portion 110 by
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At processing step 3909, when it is determ ned that the detecting

si gnal exceeding the reference threshold voltage Vconp is detected at
the second detection section T2 (rotated in the second detection
section T2), the control circuit 104 sets the second detection
section flag KKT2 at a tinme point of detecting the detecting signal
at the second detection section T2. The control circuit 104
controls the pul se down counter circuit 103 not to output the pul se

d t | i | , the fi t detecti t.i fl 1,
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ot her enbodi'nent is the sane as and processing t sane as

those of Fi ger28a8f8; athached Wokh Lbe Same P&t b8NScounting the

predetermined time period {85 seconds constituting odd number
seconds according to the embodiment), and the main drive pulse
generating circuit 105 is driven by the main drive pulse
subjected to 1 rank down, when the predetermined time periocd
is not counted, the pulse down counter circuit 103 does not
output the pulse down control signal DOWN at processing step
1907, and therefore, pulse down of the main drive pulse is not
carried out (steps 81807, 5908).

AT processing step 3904, when it is determined that the
detecting signal exceeding the reference threshold voltage
Veomp 1s detected at the third detection section T3 (rotated
in the third detection section T3), the contrel circuit 104
sets the third detection sc’action flag KKT3 in synchronism with
the detecting signal detected at the third detection section

T3, and outputs the pulse up control signal UP to the main drive

pulse generating circuit 105. Thereby, the main drive pulse
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According to the other enbodi nent, at processing step 5904, when it
is determned that the detecting signal exceeding the reference
threshol d voltage Vconp is detected at the third detection section
T3, the control circuit 104 controls the pul se down counter circuit
103 not to output the pul se down control signal and prohibits pul se
down (step S1001). In this case, the control circuit 104 sets
the third detection section flag KKT3 at a tinme point of detecting

t he detectin exceedin he reference threshold voltage Vconmp
bt the thi rdSBEYERISh: SRR RO S S AR BT FOES THYCHISE Homrank
count er CIrCUItE%O3 g@h o out put the pul se down control signal by
using the fla a timng in synchronismtherewth.

Th f , h 10 d
rocess ng' st ep Sot1PHIRE Giter tonelTr GRrDr t?tsefiotléé PG PSSR | ar
th nbod i

E)gera'?l gnsoo?n?gé%m&pl g ﬁ%t%)?ceegﬁpgogh% Zf??ﬁengﬁdtgﬁ“@ﬁi{i Pa’“eng

| ect t till, oth t Ab
Gi agr am of t RBURR e o SrERRnE PP ra Bt SR G 25 b CBP BRERA i ng

the same as Ehgth geéggd Fde%ecglon s%c%&gx?cﬂ}qq Wuet: hcotn@%of%q‘?:cﬂg{:afd ons.

immediately proceeds to processing step S1907.

AL processing step 5902, when it is determined that the
detecting signal exceeding the reference threshold voltage
Veomp is detected at the first detection section T1 (rotated
in the first detection section T1), thereafter, it is
determined that the detecting signal exceeding the reference
threshold voltage Vcomp is not detected at the second detection
section T2 (not rotated in the second detection section T2)
(step §909), the control circuit 104 proceeds to processing
step 8904. Further, the control circuit 104 sets the first
detection section flag KKT1 at a time point of detecting the
detecting signal exceeding the reference threshold voltage
Veomp at the first detection section TIi.

At processing step S909, when it is determined that the
detecting signal exceeding the reference threshold voltage
Vcomp is detected at the second detection section T2 (rotated
in the second detection section T2), the control circuit 104
sets the second detection section flag KKT2 at a time point

of detecting the detecting signal at the second detection
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According to the other enbodinent, it is constituted that at
processi ng step S905, the correction drive pulse generating circuit
106 is driven by the correction drive pulse P2, the pul se down
counter circuit 103 is controlled not to output the pul se down
control signal DOM by the correction drive pulse P2 (step S1101),
thereafter, the control circuit 104 proceeds to processing step
5906. The other constitution or processing is simlar to those of the
enbodi nment s égcgﬁkg.TgG, Fig. 27. As descri bed above, according
to the stepping notor control circuits according to the enbodi nents

shown in Fig. 21 bhrough £ g 28 e SONLIAL ARPLATLONAL ddiGieer

stepping notor 108 is carrie alternately in erence to

detection resulds i fosliiotl 19 Jukphbell byp-OUaRscalc1diecLbkat s the

second pol arities. y e stepping noto

control led iy, gl %&?QE%&Q&F&{JEéétfina?ié't%kﬁﬁl,Wh&P@aP&&h BAUALLL! es,

and therefore, 1t can be prevented t e nonrotation state is

brought about, %\%Bﬁg\@% the det ¥y a{ét%lﬁ’a%f@)_ between the polarities
va

di ffer or changed by ifatrons 1n the stepping notor 108 or the
like. The above-described processing is repeated at each of

the predetermined time period (85 seconds constituting odd
numper seconds according to the embodiment). Thereby, the
control aperation of the stepping motor 108 is carried out
alternately in reference toc the detection results in driving
by the drive pulses of the first and the seccnd polarities.
Therefore, the stepping motor 108 is controlled in reference
to results of driving of the both polarities, and therefore,
it can be prevented that the nonrotation state is brought about

- even when the drive allowances differ or drive allowances are
changed between the polarities by variations of the stepping
motor 108 or the like.

Fig. 27 is a flowchart showing operations of a stepping
métor control circuit and an analog electronic timepiece
according to still other embodiment. A block dlagram of the
still other embodiment is the same as Fig. 21 and processing
the same as those of Fig. 26 are attached with the same
notations.

According to the other embodiment, at preocessing step

S904, when it is determined that the detecting signal exceeding
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Further, it is prevented to carry out rank down unnecessarily, and
therefore, it can be prevented that the nonrotation state is brought
about even when the drive allowance is changed by the variations in
the stepping notor 108 or the |ike. Further, it can be
prevented that the nonrotation state is brought about by firmy
carrying out the pul se down prohibiting control even when the drive
allowance is irregularly changed by the variations in the stepping
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applicable to a stepplng not of o riving a cal eéndar or % fve

other than t B%t&b??orl‘%’%@tl{fr‘ﬂr%%r li(K’Ja% Egoéqulgntenéoirm/%@t (!ieqc%ctin tk}e

expl ai ned by the exa ronic I'ece as” an ex

appl yi ng t hed%ﬁ;@@@ixﬂ? srl%tngﬁ e&él%eclﬂi\\ﬁeféﬂé Ofbﬂesre%BB' kﬁ@@éh%l%ové‘[‘tage

el ectroni ¢ apparatus” usin
Vcomp at the thlrd detection section T3, and controls the pulse

down counter circuit 103 not to output the pulse down control
signal by using the flag KKT3 at a timing in synchronism
therewith.

Thereafter, the control ¢ircuit 104 is constituted to
proceed to processing step $%11. The other constitution or
processing is similar to the embodiment of Fig. 26.

Fig. 28 is a flowchart showing operations of a stepping
motor control circuit and an analog electronic timepiece
according to still other embodiment. A block diagram of the
other embodiment is the same as Fig. 21 and processing the same
as Fig. 26 and Fig. 27 are attached with the same notations.

According to the other embodiment, it is constituted that
at processing step 8905, the correction drive pulse generating
circuit 106 is driven by the correction drive pulse P2, the
pulse down counter circuit 103 is controlled not to cutput the
pulse down control signal DOWN by the correction drive pulse

P2 (step S1101), thereafter, the control circuit 104 proceeds

19



The stepping notor control circuit according to the invention is
applicable to various el ectronic apparatus using a stepping notor.
Further, the electronic tinepiece according to the invention is
applicable to various kinds of analog electronic tinepieces starting
fromvarious kinds of anal og el ectronic tinmepieces having a cal endar
function such as an anal og el ectronic wistwatch having a cal endar
function, an anal og electronic clock having a cal endar function.

Conpri 5i ng: " ProctgtapissRPderher I HERAC O GOrLEt PR e R
onpri si ng: iGhPdet ect img s g a°d8tecti ng
31 fuati on ofr LAt 1 e TR HOC R By bhetner ot ne adtde: Th
signal_exceeds a predet erined tof erencetheeshol g, vol 896 i ofor
pr edet er m ned rotati on &ég%ctlﬁg i e peplda; an PPA0g
control circuits according to the embodiments shown in Fig.
21 through Fig. 28, the control operation of the stepping motor
108 is carried out alternately in reference to the detection
results in driving by the drive pulses of the first and the
second polarities.

In this way, the stepping motor 1068 is controlled in
reference to results of driving by the both polarities, and
therefore, it can be prevented that the nonrotation state is
brought about even when the drive allowances between the
polarities differ or changed by variations in the stepping
motor 108 or the like.

Further, it is prevented to carry out rank down
unnecessarily, and therefore, it can be prevented that the
nonrotation state is brought about even when the drive
allowance is changed by the variations in the stepping motor
108 or the like.

Further, it can be prevented that the nonrotation state
is brougﬁt about by firmly carrying out the pulée down
prohibiting control even when the drive allowance is
irregularly changed by the variations in the stepping motor

108 or the train wheel load.

Further, although acceording to the respective
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drive controlling means for controlling to drive the stepping notor
by any of a plurality of main drive pul ses of energies different from
each other, or a correction drive pulse of an energy |arger than the
energi es of the respective nain drive pulses in accordance with a
detection result by the rotation detecting neans; wherein the
rotation detecting tinme period started inmediately after driving by
the main drive pulse is partitioned into a plurality of detection

sections, angnggggpggLye éﬁgqhéQELéfﬁﬁsrﬁéfééF¥HQQin&5%§§e%§kfﬁhé§3M130f

the main drive pulse when t ec g Signal excee

et erence thuashold ol hags beifetspied AL LAS RREIBLENT iRy, 5o,

detecting tinme peri rotati on detécting nean

st eppi ng not i, LRLEQL t(bi{:ﬁﬁr;ﬁ%ei tﬁg%gbgg?tt%ecm 5%1:% w%rﬁic_-r}nédérllﬁge

drive controlling neans pro se do e maln

putse uhen Lhe galeeld S LR RXCERING L 4] PheDas LRISSNOLY

voltage is deteCted by the rotation detecting

det ection se@ﬁaﬁangogsﬁmgéi e% £nd ic%ﬁstéi@éﬁgy Q0 $ES nanah pyedisatel y

after the driving. : st eppl ng not control circult
accordi ng t oc&lAalame1 (i WNGYiQl Bakbe 19l Y& SONHTRH! !LQ%HE%%EQ% COLPI3ES a

pul se down counter circuit of outputting a pulse down control signa

for control | ngd @nebby afdy e cRBhHedlHy enBHESEy tithd Ra1RY! $&1dQwWN
when tinme is counted for a predeterminéd tinme period, drive

pul se gener atiNGeFe S hlin @H-RUBEI Dot B dRIaNgELAY GaPihe§ HRIuddae
correction drive pulse in correspondence with a pulse control signal

and subj ecting t heugBhdlr dthy @nRehsEod 0s TaP@l@éléﬁﬁa €6 wns e prarRitt on
response to the pul se down control signa
of driving a calendar or the like other than the time hand.
Further, although the invention is explained by the example
of the electronic timepiece as an example of applying the
stepping motor, the invention is applicable to an electronic
apparatus using a motor.

The stepping motor control circuit according to the
invention is applicable to various electronic apparatus using
a stepping motor.

Further, the electronic timepiece according to the
invention is applicable to various kinds of analog electronic
timepieces starting from various kinds of analog electronic
timepieces having a calendar function such as an analog

electronic wristwatch having a calendar function, an analog

electronic clock having a calendar function.
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notor driving neans for driving the stepping notor in response to the
drive pulse fromthe drive pul se generating neans, and

controlling neans for outputting the pulse control signal for

cont r ol the nptor driving nmeans to drive the stepping notor by

t he naﬂkh%g?gpu%% '$e of any of the plurality of main drive pul ses of
the energies different fromeach other, or the correction drive pul se
of the energy larger than the energies of the respective nmain drive
pul ses based on the detection result by the rotation detecting neans;
wher ei n t he I ét sieppong thetos comntng) circwibcqapristag:i s partitioned to a first
detection section imredi ately after driving by the main drive pul se,
a second detre@tibonictethg oneank tior defaetidd bSdetélgingcdipon gachiednby andtisg a
third detection section after the second detection section; and

wher ei nydoBif CRRETOhhd 'BIGteErﬁ?g‘%dsCiﬁQﬁ&P b$ rbAGnFRAL sfégbmg Bbo? ByShéfel e

to be subjected to the pulse down by resetting the ptl se down counter

circuit t i ti-n s detects, t det ect | :

ci gnal SRR HGel RERRLT 3 RIESHPEL R Re S TR ERRRLy OHE T eptermined
detection secgtion. . . 4. st eppi ng notor control circuit
accordFﬂ@hP%ﬁ@FﬁpﬁyﬁFeRﬁgﬁéﬁﬁﬁthe controlling nmeans sets a flag in
correspondence with the detection section at which the rotation

det ecti ng nelivs epatreling meensdéur eesmiralingi ignéitive tice stdppige tthetor dfyedranek a
t hreshol d voltage and resets the pul se down counter circuit in

synchr ghrslityvweft faainhériwepulkdsagf energies dffpan deom eavh bthet,h@ 4 coséction drive
detection section. 5. A stepping notor control circuit

accor digitketo? afilefbiy Iargdh@a R it dldB:iS&Os¥ the Eésh&ﬂiv@@ﬁdiﬁ dF08HRRESInt REordRA 2
drive pulse so as not to be subjected to the pul se down by resetting

the pulgg, Qg(ﬁ'gct{%?ﬂgéu?trbftil'lé?&Eﬁonvm&tihg%era%;ati on detecting means does

not detect t

wherein the rotation detecting time period started immediately after driving by the
main drive pulse is partitioned into a plurality of detection sections, and the drive controlling
means prohibits a pulse down of the main drive pulse when the detecting signal exceeding the
reference threshold voltage is detected at the predetermined detecting time period by the
rotation detecting means.

2. A stepping motor control circuit according to claim 1, wherein the drive controlling
means prohibits the pulse down of the main drive pulse when the detecting signal exceeding
the reference threshold voltage is detected by the rotation detecting means at a first detection
section constituting a first detection section immediately after the driving.

3. A stepping motor control circuit according to claim 1, wherein the drive controlling
means comprises a pulse down counter circuit of outputting a pulse down control signal for
controlling to subject the main drive pulse to the pulse down when time is counted for a

predetermined time period,
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detecting signal exceeding the reference threshold voltage at the
first detection section and detects the detecting signal exceeding
the reference threshold voltage at the third detection section.

6. A steppr cC to cl.aim [ e
control li ngr?:?}levgo é.l(l)%:u é?l@{art?% 1ﬁéan§ﬁé1te orgt a gltpg maﬁ% l%lrlv% ptuﬁc c\)’\nle COI‘I'eCtlQ)

drrvrng nean to drrve he st pprn not or by th correct on drrve

pul se f%@ IR GRIEESPORAHES & 5??;?8}%%'0 el gge seRIpEing theBagedBE s
si gnal exceedr t he reference threshold voltage in any of the

det ect |t@ﬂw§e&w&w Qg i respasse kethgailse dewn eopidlsigngb as not to be
subj ected to the pul se down by resetting the pul se down counter
circuit in syothrdeivisgrmentsfor hieivigy thecddéppingimoie ipuksense to the drife phlse
steppi ng notor control circuit according to claim3, wherein the

cont r ol the PR UKL PRLr8@S: MehiRhfd Circuit, and controls the main
drive pulse so as not to be subjected to the pul se down by resetting

the pul se d%‘éﬂtr&lﬂﬂgtrﬁéaélg'féfg{,r%uﬁ%ﬁgtﬁhgﬂls% C%lng'{)]fi%)lfg'hﬂ. foP'ch aﬂﬁg(ﬁgﬁcg‘lomr

with the fl con crrcur acc
toclaiml, mherer drive contrall neans co ri.ses

down o\ vale eSS Tof FEREE GO pUERG A Yp AHGE OB anoL BRI karof
subj ecting the main drrve pul se to a pul se down control at a

pr edet a3 feige paiseoaf the energied differepl frgaﬂ epshoiheri eigthpeansctiogrdrive pulse of
outputting the main drive pulse or the correction drive pulse in

cor r espboneiengelanger thanhtbe pudrgies obtiterretpestigrnahin dxive pwidep batet g thddetesion
drive pulse to the pulse down to output in response to the pul se down

si gnal ,resultbythaﬁitmorﬁ[dtwtlﬂgmﬁys for driving to rotate the stepping
notor by alternately supplying the drive pulse of a first polarity,

and the dri %&a#%ﬁe dtatlo 8&9&91(%9%5@ ehxd% pﬁlﬁrlsr% {orm?r&t%téchaﬁfswwn

p0| arity froma first an a sec mnals I n response t

drive el%lmse 1after1)9 mﬁ 8r1\%1lg v #e lrr?a?n RS E)u se, NJsdT68Y ﬁE’ceghon section after the first

detection section, and a third detection section after the second detection section; and

wherein the controlling means controls the main drive pulse so as not to be subjected
to the pulse down by resetting the pulse down counter circuit when the rotation detecting
means detects the detecting signal exceeding the reference threshold voltage at the first
detection section.

4. A stepping motor control circuit according to claim 3, wherein the controlling
means sets a flag in correspondence with the detection section at which the rotation detecting
means detects the detecting signal exceeding the reference threshold voltage and resets the
pulse down counter circuit in synchronism with the set flag in correspondence with the first
detection section.

5. A stepping motor control circuit according to claim 3, wherein the controlling
means controls the main drive pulse so as not to be subjected to the pulse down by resetting

the pulse down counter circuit when the rotation detecting means does not detect the
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the controlling means for outputting the pulse control signal for
controlling the drive pul se generating neans to drive the stepping
notor by the main drive pulse of any of the plurality of main drive
pul ses rgi iff. t.f ch, gt.he or. the.correction driv
Pl e SRR sHnfEs A pLd B A b NSRRIl Blrag Pk R HrS D) Ao 4

i I h i | t t tati detecti
s PR 0RRERR D o SEaebh Mok St Mt o e A8 Sl
partitioned into a first detection section imediately after driving
by the seeflan.dri ve pul se, a second detection section after the first
detection section and a third detection section after the second
detecti on sectA amppadmotor conwbbeetuit whendidg ity ebaily 3.t Wherdhi thedton¢@lling
pul se of the predetermned first polarity and the main drive pul se of
the pref&ingoiipiedhs BEIGO oM SiahiiMte thdBoeP AHIRkndgs @M% HEERpHhE GRvtor
whet her the pul se down is carried out based on the detection result
havi ng er. dri i e . I I j
o rof ADEIByeRkiofdr(E sFlss MBS Myl R W g St qHigep gt
detecti on resulft. en driven tq rotate hy the in drive pulse of th
Second TRFLErERing N et en LSt pey ot dheclion Sesbipns gEonto
controlling neans controls such that the pul se down signal generating
ci r cui ttheipain didve Pl ax s tpbe sebiedethtosthg walse downiy rgsdtiing %@lpslb;e down
generati ng neans. 9. A stepping notor control circuit
accor dicegnteocicdudi imsgnchwnesm iwith the aorcaxsion dfivelpiulse.ng by the main drive
pul se of the predetermned first polarity and the main drive pul se of

t he predet ermiAeeppR@omdtdd Moatrbl ¥irch@stodding 86 lai@Ng, FBEREL HRNcor@SYlHg
by the rotation detecting nmeans detects the detecting signal

exceedif\, E&g‘gﬁ§e§ ralqui@ c§r@ﬁi’?,sdlﬂg lBnty Qb P‘%qgaiﬁtdrﬁrﬁ }[Jlfsé[: E}é hs ARUEGL b@ected to

section, t ntro ng neans controls such t e pul'se do
ts ihgnglr it %nlg‘-ﬂﬁ%ts @gggﬁb&g?%s%tgggg%ggﬁlsg U(ECP\’%’JI‘E éorﬁgtepucl:i?c%itd%g/mussllng ng | siér%l in
correspondence with the flag.

8. A stepping motor control circuit according to claim 1, wherein the drive controlling
means comprises a pulse down signal generating circuit of outputting a pulse down signal for
subjecting the main drive pulse to a pulse down control at a predetermined period,

drive pulse generating means for outputting the main drive pulse or the correction
drive pulse in correspondence with the pulse control signal, and subjecting the main drive
pulse to the pulse down to output in response to the pulse down signal,

motor driving means for driving to rotate the stepping motor by alternately supplying
the drive pulse of a first polarity, and the drive pulse of a second polarity different from the
first polarity from a first and a second drive terminals in response to the drive pulse from the
drive pulse generating means, and

the controlling means for outputting the pulse control signal for controlling the drive

pulse generating means to drive the stepping motor by the main drive pulse of any of the
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10. A stepping notor control circuit according to claim8, wherein in
the case of driving by the main drive pul se of the predeterm ned
first polarity and the nain drive pul se of the predeternined second
pol arit

Rt ot Pl tBEdl s, Bl fenais it Bt tbn ko he Phrdibe e

t hr eshol voltage only at th third detectlon sectlon the

cont r ol AUSTPL R fRer e i thansthe knengies of Hae TSaPesHVE BN il Yfnilses based on the
generating circuit does not output the pulse down signal to the drive
pul se dietestion fasglt hp frestotation detectirlg mganst eppi ng notor control circuit
according to claim8, wherein in the case of driving by the main

drive pul se wifer¢ihehprtalinederdonag tind sdrioddk paktitionad thtd Bdirbedafectioh Wection
pul se of the predeterm ned second polarity, when the at |east one

det ect Ilﬁl%erd@ﬁaytaﬁéydﬁhﬁg ﬁ:@ttﬁ& i qﬁb@gaﬂsaga BRBAP dE’t@@c?O QLS BRGL the hﬁst
detecting signal exceed he reference threshold voltage at any of

the detEeklian.ansh Lans ﬂm{ haeetecaaﬁrgénl hggemgggcoggptgtfggtkf%sgc@@ﬂ Lyt the

pul se enera 0€s down

S|gnal to th dr|v ratln nmea pi.ng
motor cont r OYEERR &YjieR %wea%a.t YR Eivg Ay B Omr%?q?tqwe@o‘ﬁfﬁg B lpiThypnd
means controls such that the pul se down si enerating circuit
does ndie Batpdiive prsqef the prrigierningd akcond no tnrt v eogulllées earer datérngnes
means based on detection results contiguous to each other in driving
t o rot atletlizy thdrpulsaidowdris verrjed|medawll dihthefdetetiomnebultlaviagcondaller drive
polarities. 13. A stepping notor control circuit according to

cl ai m §lowasdecinnth¥hiefeclidte rddiil Sehetl WMV eRfto trbiBtcBY thelhhit rive! el 6F the first
prohi bited, after an el apse of the rotation détecting tinme period,

t he CO{bHaS’ hﬂ@ﬂf@%ﬁ&tﬁﬁ%sﬁﬁ'vﬁmﬁ%eﬁ@@Eot%ﬁé% He 5fifl8 E%lg@?tgleggfo\}lg

generating Ccircult oes not output the pul se own S| gna

pul se %ei'ler,‘lrt%talng Ynendhe pulse down is not carried out, the controlling means controls such that

the pulse down signal generating circuit does not output the pulse down signal to the drive
pulse generating means.

9. A stepping motor control circuit according to claim 8, wherein in a case of driving
by the main drive pulse of the predetermined first polarity and the main drive pulse of the
predetermined second polarity, when at least one detection result by the rotation detecting
means detects the detecting signal exceeding the reference threshold voltage at the first
detection section, the controlling means controls such that the pulse down signal generating
circuit does not output the pulse down signal to the drive pulse generating means.

10. A stepping motor control circuit according to claim 8, wherein in the case of
driving by the main drive pulse of the predetermined first polarity and the main drive pulse of
the predetermined second polarity, when the at least one detection result by the rotation
detecting means detects the detecting signal exceeding the reference threshold voltage only at

the third detection section, the controlling means controls such that the pulse down signal
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14. A stepping notor control circuit according to claima8, wherein
when the pul se down of the main drive pulse is prohibited, after an
el apse of the correction drive pulse drive tinme period, the

control ]| : ns..c r ) t hat .t he pulse do signal generatin
ci'rou ChORE AR ICRRL S, Rl AU ahVE Bial S S bR eerd G Meahd
eneratin ans. ) 15. A stepping notor cantraql circuit

gccor di nggt gﬁc%?W@Pg\m@%Fﬁntfq%ecni&mtéémefém toj ¢jaun Sqarsrea iy ghe case of
circuit outputs the pul se down signal at each time of counting tine
for tharivingdot e mave drivé puspefthedredetermined figst pplasityeqyl the mait dmve pulse of
control circuit according to claim1, wherein the drive controlling
means cherprddsesmmep esendd polarityp wriertheiak dedst oné detetiort késal oy fliel ®eEation
down control signal for controlling to subject the main drive pul se

to a puehRtifoWeatheldel iR defect I UBMCHRY sRnbl 8LQLEMY ME deRSE R hreshold
drive pul se generating neans for outputting the main drive pulse or

(e SPRRSE Bl 152 38l 2 E55E HERBHRASS, Wl EoHLE BRI Bt o

output jn response ta the pul se down control signal, . )
P cfown st a? generagng c?rc 1t dsoes not output the pulse down signal to the drive pulse

generating means.

12. A stepping motor control circuit according to claim 8, wherein the controlling
means controls such that the pulse down signal generating circuit does not output the pulse
down signal to the drive pulse generating means based on detection results contiguous to each
other in driving to rotate by the main drive pulses of the first and the second polarities.

13. A stepping motor control circuit according to claim 8, wherein when the pulse
down of the main drive pulse is prohibited, after an elapse of the rotation detecting time
period, the controlling means controls such that the pulse down signal generating circuit does
not output the pulse down signal to the drive pulse generating means.

14. A stepping motor control circuit according to claim 8, wherein when the pulse
down of the main drive pulse is prohibited, after an elapse of the correction drive pulse drive
time period, the controlling means controls such that the pulse down signal generating circuit
does not output the pulse down signal to the drive pulse generating means.

15. A stepping motor control circuit according to claim 8§, wherein the pulse down
signal generating circuit outputs the pulse down signal at each time of counting time for the
predetermined time period.

16. A stepping motor control circuit according to claim 1, wherein the drive

controlling means comprises a pulse down counter circuit of outputting a pulse down control
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notor driving neans for driving to rotate the stepping notor by
alternately supplying the drive pulse of a first polarity and the
drive pulse of a second polarity different fromthe first polarity

O R B SRS P R LFRRPRE B e

means for outputting the pulse control signal for controlling the
drive por&pregelganised pgfiddeans to drive the stepping motor by the main
drive pulse of any of the plurality of main drive pulses of the

ener gi es di fdreeqnisef gammagiag memhdor, ogputting tho maic drive pdise we thellcsreaion
the energy larger than the energies of the respective main drive

pul ses diasedlsefn aorﬂé%pﬁﬁdeh@é\wf@%tﬁulselwnﬁ'él%égrﬁl,&hﬂ Qlibj i@ Ghd MEin@RRDUlse
wherein the rotation detecting tine period is partitioned to a first

det ect 10 MeiRite R BURIHALFIAL AL RIHEDhIK BowRYoli LN drive pul se,

a second detection section after the first detecti o séction and a
third detecti qn aecti on af {g?ercl the s
At h &

eco detection . section; and .
wher ei nt no TORE PBIPE RGeRe R s SRR e S ae A Bh Rt e renlyipe
so as not .to outpui the pulse down control signal when it |s
det er nithedriypulgepke firgpolaty pad the dvtesPylsreoldeswend nelaghpfidjerent from the
exceedi ng the reference threshold voltage at |east at the first
det ect ifost podarity dronnd fiest @ad elsycdnd drivk derenoals troregpinee ta G drig's philss fiom the
driving by the drive pulses of the first- and the second polarities.
17. A skeppulg gemiratingaaednsodndci rcuit according to claim 16, wherein
the pul se down counter circuit outputs the pulse down control signa
at each timeoRfrolapHhisAg BHuPUIRE' the §RMdSontrol signal for controlling the drive

pulse generating means to drive the stepping motor by the main drive pulse of any of the
plurality of main drive pulses of the energies different from each other, or the correction drive
pulse of the energy larger than the energies of the respective main drive pulses based on a
detection result by the rotation detecting means;

wherein the rotation detecting time period is partitioned to a first detection section
immediately after driving by the main drive pulse, a second detection section after the first
detection section and a third detection section after the second detection section; and

wherein the controlling mean controls the pulse down counter circuit so as not to
output the pulse down control signal when it is determined the detection result detects the
detecting signal exceeding the reference threshold voltage at least at the first detection section
alternately in reference to detection results in driving by the drive pulses of the first and the
second polarities.

17. A stepping motor control circuit according to claim 16, wherein the pulse down

counter circuit outputs the pulse down control signal at each time of counting odd number

seconds;
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wherein the controlling neans outputs the pul se control signal such
that the notor driving neans carries out driving by the drive pul ses
of the first polarity and the second polarity alternately at the
period of 1 secand, an ntrols the pulse down counter circuit, so as
ot 4o out pli B the,faar B rtai ppvB S TSHEAERE N dleh Mg ot
that the detection result detects the.detectiqg si gnal exceeding the
r ef er eséinghSaRfOFHTIGOPYIGRVIAE Uyethstdrive nulsestafrthe faelt rleityrndetheiseppnd
alternately in reference to the detection results in driving by the
dri ve pulsdyg abiénifely 4tiths perdottof heecoed,cmd quotrelsithe pelsatioeachumtr timit so
odd nunber seconds. 18. A stepping notor control circuit

accor diaggot @ €dtphtthd Buls¥aewRicontrHlesiGRANWheh iti i detdBAMSd S8k Sheaddtéction irsult
correspondence with the detection section at which the rotation

det ect iaa&cme%e@&tiﬁ%gﬁﬁh%x&%aﬁgaﬁégge L08R uRAedbtkd ReIhR AT RO G

t hreshol d voltage, and Ttontrols ul se down counter-circuit so

not to tput the | se dawn control ,signal in nchr.oni smw th th
frag sdPteRo srerGa BABRDARTAERREA D F 1R Buant el hdeity e v pise
19. A stepping nptor control, circuit according to claim16, wherein
the cotils fishpdibesecopdrelagtiss stigachhef the oddbimnbasREdSci rcuit so as
not to output the pulse down control signal when the rotation

det ecti ng ndéné stepping ooteretandtol chrevitietcoodingitp siagndl6, eshewdd ithegeantrelling
reference threshold voltage at the first detection section and

det ect sndahe seteh dlapiimgoséspordendt withehd Mdtediofabatin HWisecthe @dtation detecting
20. A stepping notor control circuit according to claim 16, wherein

the confdak Libiets MRANSeaHE eggnﬁl dx3Beditl B8 ret_@f&qf;@{hrghemaxlomage,fah@ Ot the
pul se generating nmeans to drive the stepping notor by theé correction

Qot vt MRRoMERbAE of BEtd ANnAbATHIR I RN AAAF SoiRl SEBLER vh S ongom

det ecti'ng si gnal excee reference res 0 e Tn’any o
t he detectjon sections and, control he pul se down counter circuit so
s ot 01 A HECeAOBERPORIGERA BIE PO CRFYHRSHIPTy nchr oni sm vi ¢ h
the correction drive pul se. . .21. A stepping notor control _
circuit accdPdifngcpring mgiten aBitrohsisewt acaorling ¢helesh | 1ion yyhetean ghe eontrolling
constituted by a logic circuit and controls the pul se down counter
ci r cui imengos asninads thopolat potvnt deenfeulcgenid saas aonte obtpst greapulixy dossn rgntaol
signal in correspondence with the flag.
signal when the rotation detecting means does not detect the detecting signal exceeding the
reference threshold voltage at the first detection section and detects the detecting signal at the
third detection section.

20. A stepping motor control circuit according to claim 16, wherein the controlling
means outputs the pulse control signal to the drive pulse generating means to drive the
stepping motor by the correction drive pulse when the rotation detecting means does not
detect the detecting signal exceeding the reference threshold voltage in any of the detection

sections and controls the pulse down counter circuit so as not to output the pulse down

control signal in synchronism with the correction drive pulse.
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22. A stepping notor control circuit according to claiml1, wherein
when the main drive pulse is subjected to the pul se down, the
controlling neans carries out the pul se down after an el apse of the
rotation detzqctAiS tiinmlaoq
circuit according P e K
subj ected to the pul se do

pul lse dBRARS aﬂr@él.stﬁawd%yeﬁp@glcw%én

eriod, . . . 23,. A, st i t or .control,.
St sianosabilind S RRR R R gRER i Bhine

wn, .the controlling peans carries out the
gswma%% fhg pute idown sapaler ¢FqWtesors pat to

peri od. 24. An anal og el ectronic tinepiece conprising: a
st eppi regtpvb therpudde ddmingongrol gnadbaueing atsignel imanodiespondencesyidptbi diggnot or
control circuit of controlling the stepping notor; wherein as

the steppi n@20w! etepgiagtnicbr contelidincuit Rec@ti@pab ndaind1 Owheeint Whtn the main
circuit according to claim1l is used.
drive pulse is subjected to the pulse down, the controlling means carries out the pulse down
after an elapse of the rotation detecting time period.

23. A stepping motor control circuit according to claim 1, wherein when the main
drive pulse is subjected to the pulse down, the confrolling means carries out the pulse down
after an elapse of the correction drive pulse drive time period.

24. An analog electronic timepiece comprising:

a stepping motor of driving to rotate a time hand; and

a stepping motor control circuit of controlling the stepping motor;

wherein as the stepping motor control circuit, the stepping motor control circuit

according to claim 1 is used.
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